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DATA TRANSLATION 



CHAPTER 1 
INTRODUCTION 



1-1 General Description 



The DT2769 interface board is a Real-Time Clock system for users 
of the Digital Equipment Corporation (DEC) LSI-11 series of micro- 
computers. The DT2769 Real-Time Clock system is constructed on a 
standard DEC dual -height card that plugs directly into the LSI-11 
LSI-11/2, PDP-11/03, or Heath Hll backplane. The DT2769 Real-Time 
Clock is totally compatible with the DEC KWV-11 Real-Time Clock but 
occupies only half the board space. 

Thp Hsta Tr-anclatinn DQa1_T-im^ r^ r,r-\, U^-^Ar- ^££ J.I.- 
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16 bit event/interval counter that can be programmed to count at 
5 internal crystal controlled frequencies, an external input, or 
from the Bus Event Line (50/60 Hz). In addition the counter can be 
programmed to operate in anv one nf thp fnllnwinn 4 mnHt 



mnHoc 



1) Single Interval 

2) Repeated Interval 

3) External Event Timing 

4) External Event Timing from Zero Base 

Thus offering the user the greatest flexibility in programming the 
Real-Time Clock. 

The Data Translation Real-Time Clock boards also include two Schmitt 
triggers each of which can be set to fire at any level between ±12V 
and on either the positive or negative slope. These Schmitt triggers 
allow the user to start the clock, initiate A/D conversions, or gen- 
erate program interrupts in response to external events. 

User interfacing for Schmitt triggers and clock overflow signals is 
accomplished through the multi-pin connector (Jl). In addition to 
appearing on (Jl) the clock overflow pulse and Schmitt trigger pulse 
also appear on tab connectors allowing the user to jumper them directly 
to other boards via module jumpers. 

The selection of the Control-Status Register address, interrupt vector 
address, and Schmitt trigger slope and level conditions are done through 
DIP switches. In addition provision is also made through the I/O con- 
nector Jl for external user provided slope switches and level controls 
for both Schmitt triggers. 



CHAPTER 2 



2.1 
2.1.1 



2.1.2 



2.1.2.1 



2.1.2.2 



SPECIFICATIONS 

The following specifications for the Data Translation Real-Time 
Clock boards are § 25°C unless otherwise specified. 

Clock 

Oscillator Accuracy O.OU 

Range Crystal Oscillator 

Base Frequency » IOMH2 
Divided into 5 rates = (IMH2, lOOKHz. IOKH2, 

IKH2. IOOH2) 

Other sources = line frequency, Schmitt 
trigger 1 input 

Input Output Signals 

All Inputs and outputs are HL compatible unless otherwise specified. 

Input Signals 

1. STI IN (Schmitt Trigger 1 Input) 



Maximum Input Range 
Triggering Range 

Triggering Slope 

Origin 
Response Time 

Hysteresis 
Characteristics 



±30V 

±12V (settable by means of potentiometer) 

or TTL 

User selectable by means of switch for 
either positive or negative slope. 

User device 

For analog level depends on waveform and 
m^r.M4-,,Aa *«»• TTi lAflir IpvpK tvDicallv BOOnS 

Approximately 0.5V, positive and negative 

Single ended (input 100 Kn impedance to 

ground) 



ST2 IN (Schmitt Trigger 2 Input ) 
Same as STI IN 



Output Signals 

1. CLK OVL (Clock Overflow) 

Asserted Level 

Destination 

Duration 

Characteristics 



Low 

User device (A/D system typically) 

Approximately BOOnS 

TTL open collector driver with 470npun- 
up to +5V. Maximum source current from 
output throuah load to ground when -output is 
high (^2.4V) is 5mA. 



Pa no 1 



Characteristics (cont.) Maximum sink current from external source 

voltage through load to output when output 

• a iuf» \^ u.ov; IS omM 

2. STl OUT (Schmitt Trigger 1 Output) 
Same as CLK OVL 

3. ST2 OUT (Schmitt Trigger 2 Outputs) 
Same as CLK OVL 

^•^•^•3 Power Requir ements fFrom Bus Power Supply ^ 

nT'57CO. J rw » -i^ • ..... 
y.£./u:». TQv, 1./3 Mmps. MAX. 

+12V 10mA Typical 
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CHAPTER 3 



PROGRAMMING REGISTERS 



3.1 Introduction 

The interface registers of the DT2769 are designed to meet the 
requirements of standard DEC PDP-11 interfaces. As such, they are 
structured around a Control and Status Register for complete software 
control of the interface. The registers of the DT2769 are bit for bit 
compatible with the DEC KWV-11 Real-Time Clock. This chapter describes 
in detail the bit definitions of the Real-Time Clock registers. 

3.2 Sinmarv of Registers 

The following is a brief suirmary of the registers used by DT2769. 
The term base refers to the device address (See Chapter 4). 



Register Name 



Control -Status Register 
(CSR) 

Buffer/Preset Register 
(BPR) 



Address 



Base 
Base + 2 



Comments 



R/W Byte Addressable 

R/W Word Addressable Only 



3.3 Detailed Register Description 

The following sections describe the interface registers in detail 
and are the same for both the DT2769 and DT1709. 



3.3.1 Control -Status Register (CSR ) Byte Addressable Base 



15 

T 
ST2 
Flag 



14 



IN 



13 I 12 

T 
FOR 



11 



n^ 



8 



DIG 



MAINT 
ST2 

MA 



NT 



^ ST2 
GO ENA 



MAINT 



STl 



T 

INTOV 
RAT 



2 

RAT 



OVFLO 
FLAG 



1 



MODE 1 
MOD 



1 




GO 



RAlE 



Upper Byte 

SIC TL^U yuil. *.-// rxcwvi/ m ■ ».w WW •-»-■ ~ 

This bit is set by the firing of Schmitt Trigger 2 or by setting 
MAINT ST2 (bit 9) in any mode while GO (bit 0) or ST2 GO ENA 
(bit 13) is set. This bit is cleared under program control or 
when the GO bit is set unless the ST2 GO ENA bit had previously 
been set. The bit must be cleared after servicing an ST2 interrupt 
OVFLO FLAG (bit 7) interrupt if both are simultaneously in the 
enabled state. This bit is initialized to zero. 
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Chapter 3 
Continued. 



INT2 (bit 14) Read/Write 

When sets this bit enables Interrupts to be generated u"on the 
ST2 FLAG (bit 15) becoming set. This bit can be set andcl eared 
under program control and is cleared by bus init. 

ST2 GO ENA (bit 13) Read/Write 

When set will allow the assertion of ST2 FLAG (bit 15) to set the 
GO bit (bit 0) and simultaneously clear ST2 GO ENA (bit 13). 
This bit is set and cleared under program control and is also 
cleared when the GO bit (bit 0) is set or by bus init. 

FOR (bit 12) Read/Write 

This bit is set if the counter overflows while OVF FLAG (Bit 7) 
is set or if ST2 is fired while ST2 FLAG is set indicating for either 
case an overrun condition in which the hardware is running faster 
than the software can handle. This bit can be set and cleared under 
program control and is also cleared by setting the GO bit or by bus 
init. 

DID (bit 11) Read/Write 

Setting this bit disables the internal crystal oscillator and is 
used in conjunction with bit 10 (MAINT. OSC) for maintenance and 
diagnostic purposes. This bit is set and cleared under program 
control . 

MAINT OSC (bit 10) Write/Read as Zero 

Setting this bit simulates one cycle of the internal lOMHz crystal 
oscillator. This bit is typically used by the diagnostic programs 
to test the clock counter and divider chain for proper operation. 
This bit is set under program control and always reads back as zero. 

MAINT ST2 (bit 09) Write/Read as Zero 

Setting this bit simulates the firing of ST2. All digital functions 
initiated by ST2 can thus be exercised under program control. This 
bit is also typically used by diagnostic programs. The bit is set 
under program control and alwyas reads back as zero. 

MAINT STl (bit 08) Write/Read as Zero 

Setting this bit simulates the firing of STl. All digital functions 
initiated by STl firing can thus be exercised under program control. 
This bit is set under program control and always reads back as zero. 

OVFLO FLAG (bit 07) Read/Write to Zero 

This bit is set whenever the clock/counter register overflows in- 
dicating the occurrence of the overflow. This bit can be cleared 
under program control when the GO bit is set or by bus init. 

INTOV (bit 06) Read/Write 

When set this bit enables the assertion of OVFLO FLAG to generate 
an interrupt to the processor. This bit is set and cleared, under 
program control. 
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CHAPTER 3 
(Continued) 



RATE(2-0) (bits 5-3) Read/Write , , , ,, ^ * *u i ./ 

These bits are decoded to select the input time base for the clock/ 

counter register from one of eight sources as outlined in the 
following table. 



RATE 2 
(bit 5) 


RATE 1 
(bit 4) 


RATE 
(bit 3) 


RATE 
SELECTED 











STOP 








1 


INHz 





1 





lOOKHz 





1 


1 


lOKHz 


1 








IKHz 


1 





1 


lOOHz 


1 


1 





STl 


1 


1 


. 1 


BEVNT (50/60HZ LTC) 



The RATE select bits are set and cleared under program control and 
cleared by bus init. 

ifiDE ri-O) (bits 2-1) Read/Write .^, ^ . 

These bits are decoded to select one of four possible modes for 
clock operation as outlined in the following table: 



NODE 1 
(bit 2) 


NODE 
(bit 1) 


NODE 
SELECTED 








NODE 

Single interval 





1 


NODE 1 

Repeated Interval 




1 





NODE 2 

External Event Timing 




1 


1 


NODE 3 

External Event Timing 

From Zero Base 


. - 
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Chapter 3 
Continued 



Thesp hit? aro eo+ an/< r-^m<raM -..^j^- ^ , . 

^iIZ^^jiI' t~ r^r^""" *'"-"■'=" "">jci Hfuycim conxroi ana are also 
cleared by bus imt. 

60 (bit 0) Read/Write 

Setting this bit initiates all counter on this board as determined 
by the setting of the RATE and MODE select bits. When cleared !h is 
bit causes the counter to be inhibited and cleared. The bit can 

k! Ill *!! *^l3ol?.!!"^®'" program control, in addition, it can also 
be set when ST2 FLAG is set while ST? GO pna i'c se* tk,-. "V* :!?,, 
set in MODE 1, 2 and 3 operation until explicitly cleared bv thP 

?''°2^n?'n ^"^^ ^^^ "" *15° ^^ cleared when the counter overflows 
in MODE operation or by bus init. overriows 

^•3-2 Buffer/Preset Register (w^) Word Addressable Only 

The BPR is a 16 bit, word addressable only, read/write register. 
If LJVJ^^'' \' "!^3 '" ^^'^ different ways depending on the mode 
fL3Er!iJS".h'^?'^'^' " ^°^ ° ^"'^ 1 operation, this register is 
Inunft HllirSi\K' "'"P^^'"^"* of the number, of the numbe? of clock 
tMc L?- r^'^ ^^^"^7 """^^^ overflow. In MODE 2 and 3 operation 
this register provides indirect reading of the clock counter 
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CHAPTER 4 
OPERATION AND PROGRAMMING 

4.1 Ba se Address Selection 

The Base Address of the DT2769 which is the I/O address assigned to 
■ the Control -Status Register (CSR) is user selectable by means of DIP 
switches SWl and SW2 located near the bus Interface logic as §hown on 
Figure 5.0. The Buffer/Preset Register address is then always two 
locations greater than the CSR (Base) address. The DIP switches 
allow the user to set the base address anywhere in the 170000g - 
177774o address space in increments of 4q. The recommended b3se 
address for the DT2769 is 170420„ and is°the address set at the 
factory. Figure 4.1 shows how switches SWl and SW2 must be set to 
generate this base; address. 



1 


• 


7 









4 




2 





c 


1 


1 


1 





1 








1 





1 






















Figure 4.1 
Switch Setting for Base Address of 170420g 



As shown in Figure 4.1 a switch in the "ON" position represents i 
"1" in the corresponding bit location and a switch in the "OFF" 
position represents a "0" in the corresponding bit location. 
Consequently switches a, 2, 3, 5, 6 and 7 on SWl and switches 1 
and 2 on SW2 are in the "OFF" position signifying zeroes while 
switches 4 and 8 on SWl are in the "ON" position signifying ones, 
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CHAPTER 4 
(Continued) 



Vector Address Selection 



The DT2769 Real-Time Clock system is capable of generating two distinct 
interrupt vectors to the LSI-11 processor. These interrupts can occur 
when, 

1. Schmitt Trigger #2 is Fired 

2. Clock/Counter Overflows 

Each of these two events can generate a unique Interrupt to the 
processor with the internal priority being arranged such that the 
clock overflow interrupt has the higher priority of the two if both 
occur simultaneously and are both enabled. The interrupt vector 
address of the clock overflow Interrupt can be assigned any address 
in the OOOs - 7708 vector address space in lOs increments. The 
Interrupt vector of the ST2 Interrupt is then always 48 locations 
higher than the clock overflow interrupt address. The recommended 
Interrupt vector address for the DT2769 is 4408 and is set to that 
value at the factory. Figure 4.2 shows how switch SW2 must be set 
to generate this address. 



Oj 
















4 


4 









E 

















1 


o|o 1 















ON 
OFF 



DDDODD 

3 4 5 6 7 8 



S2 



Figure 4.2 
Switch Setting For Vector Address of 4408 
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CHAPTER 4 
(Continued) 

TKrbT2?69%''eal -Time Clock system can be progranrjed to 
run in four distinct modes making the Real-Time C ock useful for a 
variety of different applications such as Interval generation, event 
counting, pulse generator, etc. The Clock Operating modes are: 

1) Single Interval - [Jo^e 

2) Repeated Interval - "o^e 1 

3) External Event Timing - Mode d 

4) External Event Timing from Zero Base - Mode 3 

In the following subsection the use of each of the four operating modes 
will be described In detail. 

'•'-' Th1^;;;odfo7ope;ai?'on^sU ed to generate a fixed Interval for such 

I5J iStloSs II known delays. In this mode of operation t e user o ds 
the BPR with the 2' complement of the required number of clock pulses 
to be coulted that will generate the amount of ti^^Jf^J^.rf "JJ^J,? 
the user selected clock frequency. For example, loading the BPR witn 

100 at a c ock frequency of IKHz would generate a 100ms time delay. 
The uter theS setlthe GO bit either directly or by a Schmitt Trigger 
2 eventwith bU 3 of the CSR set. When the GO bit becomes asserted 
the dock counter is loaded with the value held in the BPR and then 
clocked at the selected frequency until overflow accurs. When tne 
clSck overflows the overfloS bit (bit 7) of the CSR is set which 
can generate an Interrupt to the processor If enabled or be 
checked under program control ; clock overflow also causes the 
60 bit to be reset thus turning the clock off. 

'-'-' t h ?rH:de'of%TeratSon'?s'i lmilar to Mode operation in that the.BPR 
Is oaded with the 2' complement of the desired clock counts required 
before overflow. The user then sets the GO bit and (either directly 
or via ST2) wait for the clock overflow. In this mode however the 
clock overflow will not clear the GO bit but Instead reloads the 
counter from the BPR and continues counting without 1?" of any 
clock pulse. This process continues until the user clears the GO 
b t. In this way the user can generate a fixed frequency pulse 
train (overflow pulses) with any period within the range of the 
clock counter and the 5 crystal frequencies, ^or example load ng 
the BPR with -1 and selecting IMHz operation ^'O"!*! generate a IMHz 

'-'-' rh^t'^ie^onpIr^an^y^'^Ss^e^ to determine the ti^e between a sequence 

rate until the GO bit Is cleared by the user under program control. 
The clock counter thus started will continue to free run (count) 
Intil expli???irturSed off. Now each firing of ST2 by an external 
e!ent wll causi the Instantaneous value of the clock/counter to be 
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CHAPTER 4 
(Continued) 

latched In the BPR and the ST2 FLAG to be set. The ST2 FLAG can be 
used to Inform the program of the external event through 
Interrupt or programmed testing of the ST2 FLAG. The program can then 
read the BPR and record the time of each occurrence of the event. 
During this time the clock is still free running after each event 
and after overflow. Interrupts on overflow may be enabled to alert 
the program of each overflow condition. 

4.3.4 External Event Timing From Zero Base (Mode 3) 

this mode of operation Is identical to Mode 2 operation except that 
the counter Is reset to zero after the occurrence of each event. 

4.4 Typical Program Sequence 

In this section typical programning sequences are outlined for operating 
the Real-Time Clock in each of the four modes of operation. 

4.4.1 Single Interval 

1) User program loads BPR with 2's complement of desired clock count. 

2) User program sets CSR for Mode operation and selects appropriate 
rate. 

3) User program sets the GO bit or sets ST2 GO ENA and waits for an 
external event to set the GO bit. When the GO bit gets set the 
counter is loaded and enabled. 

4) Counter Increments until overflow, then clears the GO bit and stops. 

5) Clock overflow causes the Overflow Flag to be set which can issue an 
interrupt if INTOV (CSR bit 6) has been previously set, or waits for 
program intervention if interrupts had not been enabled. 

6) The program responds to the Interrupt or responds as a result of 
other events (i.e. testing the Overflow Flag or the A/D Done Flag 
If overflow was used to start and A/D conversion). The program 
reads the CSR, clears the Overflow Flag, and if no counting or 
mode changes are required, sets the GO bit or ST2 GO ENA bit 

to reenter the sequence at step 3. 

4.4.2 Repeated Interval 

i; User program loads BPR with the 2's complement of the word count. 

2) Program sets the CSR for Mode 1 operation at selected frequency. 

3) User program sets the 60 bit or sets the ST2 GO ENA bit and waits 
for an external event to set the GO bit. When the GO bit gets 
set the counter is loaded and enabled. 

4) The clock/counter increments until an overflow occurs. 

5) When clock overflows the clock/counter is reloaded from the BPR 
and reenabled to count. The Overflow Flag is set which will 
generate an interrupt to the processor if enabled. 
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CHAPTER 4 
(Continued) 

6) If a second overflow occurs before first is serviced then the Flag 
Over Run (FOR) bit of the CSR is set alerting the processor of a 
loss of data. 

7) Program responds to overflow by reading the CSR. clearing the 
Overflow Flag and if no changes are required sets the 60 bit or 
the ST2 GO ENA bit to reenter the sequence of step 3. 

4.4.3 External Even t Timing (Mode 2) ^^ . , ^ «♦. «nH cpt^ thP GO 

1) Program selects Mode 2 operation the desired rate and sets the GO 

bit in the CSR. 

2) The DT2769 or DT1709 responds by clearing the counter Incrementing 
it at the selected rate until the GO bit is cleared. 

3) Now ST2 pulses will latch the instantaneous reading of the clock/ 

' cSInter into the BPR and also set the ST2 FLAG which will generate 
an interrupt if enabled. Program can go and read current value of 
BPR to record time of event. 

4) Clock continues to count even after overflow, however overflow will 
set Overflow Flag and generate an interrupt if enabled. 

5) Process continue until program clears 60 bit. 

4 4 4 External Event Timi ng From Zero Ba se (Mode 3) ^ ^ ^. , . , ^.,„+«^ 
.^- The operation here is identical to Mode 2 exce pt that the clock/counter 
is cleared after every ST2 pulse. 
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4.5 USER INTERFACING 

A 40-pin Berg connector (Jl) has been provided for user Inputs and 
and outputs. In addition to this connector two extra tab 
connectors have been provided that bring out the clock overflow and 
STl outputs. These tabs are electrically in parallel with pins rr 
(CLK OVL) and UU (STl OUTL) of the 40-pin connector (Jl) and are intended 
to facilitate connections by means of module jumpers to the clock overflow 
and external start Inputs on the DT2762 analog input board. The pin outs 
on connector (Jl) are given in figure 4.0a. This connector is exactly 
compatible with the DEC KWVll-A 



ST2 OUTL 
STl OUTL 



M 



U 



AA 



CC 



EE 



HH 



KK 



m 



GND PP 



SS 



UU 



-0 •- 



-o •■ 



-• •■ 



-• 4- 



^ •- 



i4 •• 



^ *i 



•< •■ 






•« •■ 






•b 



-0. •- 



BB 



DD 



FF 



JJ 



LL 



RR 



TT 



VV 



GND 
+3V 
POT 2 
POT 1 
SLOPE 2 
SLOPE 1 



NN GND 



CLK OVL 



.ST2 IN 
.STl IN 



FIGURE 4.5a 
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The pin locations for connector Jl when lookinq into the connector 
are shown below: 



B D F L N -R T V X Z BB DP FF JJ LL NN RR TT VV ^ 



AC E H K M P S U W Y AA CC EE HH KK MM PP SS UU " 



Page 15 



CHAPTER 5 
SCHMin TRIGGER OPERATION 

5.1 Introduction 

The DT2769 Real-Time Clock system has on board two user adjustable 
Schmitt Triggers. These Schmitt Triggers are used to condition 
Input waveforms to a form that can be used by the DT2769. Both 
Schmitt Triggers can be adjusted to trigger at any level In the 
±12 volt range by means of the potentiometers labled STl LVL ADJ 
and ST2 LVL ADJ as shown on Figure 5.0. The Schmitt Triggers can 
also be set to trigger at TTL thresholds and on either the positive 
or negative slope of the input signal. The details on how the 
Schmitt Trigger firing level and slopes are set Is given in 
Section 5.3. 

The two Schmitt Triggers are Identical In operation but perform 
totally different functions. The two Schmitt Triggers are labeled 
STl and ST2 and will be referred to by these names In the remainder 
of this manual. 

5.2 Schmitt Trigger Usage 

The two Schmitt Triggers provided on the DT2769 interface are operated 
and programmed In Identical manners as described in the next section. 
The use of the two Schmitt Triggers are somewhat different as 
described below: 

STl The output pulses of STl can be counted by the clock counter 
hence STl can be used to generate a time base for the clock 
counter If a periodic signal is attached to its input. STl 
can also be used to count events if STl is fired at each 
event and Is selected as the clock input (Rate = 110). 
STl outputs also appear on the Faston tab labeled STl OUT 
as shown In Figure 5.0 and on pin uu of connector Jl. This 
pulse may be used as a trigger to the DT2762 A/D system or 
any other user application. 

ST2 The output pulses of ST2 are used to control clock operation 
In the following two ways: 

1. Turns Clock On 

2. Saves Counter Reading In BPR 

Each of the two usages of ST2 are described below In detail. 

1. Turning "ciocF On - When the ST2 GO ENABLE bit (CSR bit 13) 
is set, firing ST2 In any mode sets the GO bit and initiates 
counter action, causes the ST2 FLAG (CSR bit 15) to be 
asserted, and generates an Interrupt if enable. 

2. Saving Counter Reading - When the GO bit Is set in Modes 2 
and 3, firing ST2 causes the BPR to be loaded from the 
counter, the ST2 FLAG to be set, and an interrupt to 

be generated If enabled. 

The ST2 pulse also appears on pin SS of connector Jl and may be'used 
for other external applications. 
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Chapter 5 
(Continued ) 

5.3 



Schmitt Trigger Slope/Level Adjustments 
The technioue and methods for setting the slope and level for 
both Schmitt Triggers Is identical. Hence the discussion will 
encompass both Schmitt Triggers simultaneously. 

Slope and level adjustments for the Schmitt Triggers are done by 
use of Switch SW3 and the two potentiometers labelled STl LVL ADJ 
and ST2 LVL ADJ. Each Schmitt Trigger has associated with it 
three switches on SW3 and a potentiometer. The usages of these 
switches and the potentiometer are outlined in Table 5.3. Figure 
5.1 shows how the slope terminology is used while Figure 5.2 shows 
how the switch SW3 is wired. 



SW5 
ISWITCH NO. 



7-8 



USAGE 



When this switch is on and switch 2 is off the firing level of STl 
is set by means of the STl LVL ADJ potentiometer anywhere in the 
±12 volt range. 



When this switch is on and switch 1 is off the firing level of 

STl 1s set to the TTL level and the potentiometer has no 

effect. 

Note: Both switches 1 and 2 should not be on together. 



When this switch Is on and switch 4 Is off the firing level of 
ST2 Is set by means of the ST2 LVL ADJ potentiometer anywhere 
in the ±12 volt ranae. 



When this switch Is on and switch 3 is off the firing level of 
ST2 1s set to the TTL level and the potentiometer has no effect. 

Note: Switches 3 and 4 should not be on together. 



When this switch Is in the OFF position STl will fire on the 
negative slope of the Input signal (high to low transition for 
a square wave). In the ON position STl will fire on the positive 
slope of the input signal (low to high transition of a square 
wave.) ____^__^»_^— 



When this switch is In the OFF position ST2 will fire on the 
negative slope of the Input signal. In the ON position ST2 
will fire on the positive slope of the Input signal. ^^^ 



Not used. 



Table 5.3 
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5.4 External Control of Schmitt Trigger 

The 40 pin user connector J1 provides connections that allow the 
user to set the Schmitt trigger slope and firing levels from ex- 
ternal user supplied circuitry. In order to use the external 
circuitry the following board configuration is required. 

I If slope is to be externally controlled then the , 

slope switch on board must be set to the off position. 
If external slope control is not required then the 
user should set this switch to the desired slope 
setting. 



T T 
XX 



If the triggering level is to be externally eontrolled 

then the variable slope switch for the Schmitt trigger 

must be selected. Note that the TTL firing level is not 

externally controllable. The user should also make sure 

that the onboard level potentiometers are close to the 

center of their ranges. This is accomplished by lining 

up the screwdriver slot of the potentiometer with the 

stop tab (see figure below). 

' Screwdriver Slot 



External Slope Setting 




Stop Tab 



To control the slope of a Schmitt trigger the user requires a single 
switch which is connected as shown below: 



y. 



User supplied switch 



(Ground from pins 
F or NN or PR) 



_(To slope input of Schmitt Trigger 
pin T for STl . pin R for ST2. 



External Level Control 



External level control over the entire +12 volt range requires 
a user supplied potentiometer. The value of the potentiometer 
should not be less than 5K and should not be greater than 20K. ' 
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Any potent1on«ter In thjs "n9e will be jdequ^e. The n^ber^of 
turns of the potentiometer s "»t"iJ;"^fiJ^ level .djust. 

rhrco::^Strnirtre«t:j:;i"ii?:ni?s4trr"n sho-n ^eiow: 

+ 3V from pin J 



User suppHe 

potentiometer* 

(5K-20K) 



To POT input of Schmitt Trigger 
(pin N for STl, pin L for ST2) 



Ground from pins F or 

Inn or PP 

Th.n v.rv1na the potentioineter over the full r.nge will change 
till firlns level S»er the full tU »olt range. 
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00 

ST2 STl 
LVL LVL 

ADJ AOJ 



CLK STl 
OVFL OUT 



SW2 



SWl 



DT2769 ADJUSTMENTS/CONNECTORS 



L 



Figure 5-5 



Input waveform — 



Selected trigger 
Level 



Output 



NOTE: 



See note 




Positive-Going Threshold 

T Hysteresis 
i- 0.5V 

Negative-Going Threshold 



ST is retritigered only after 1"P"t **av5^?™ 
has moved bcsyond opposite threshold and then 
again passed selected threshold. 



(a) SLOPE SELECTION: SLOPE switch ON (Positive Slope) 



Input Waveform 



Selected Trigger 

Level 
(R18 or 19) 



Output 



See Note 




_-||^500ns 



Positive-Going Threshold 

-^ T -Hysteresis 

1_ 0.5V 

Negative-Going Threshold 



_J L_ 500ns 



«o 

n> 

ro 

o 



NOTE 



ST is retriggered only after input waveform 
Srair;i»^Te?er/;5«?t;:!5^''^VbrWF selection: slope switch OFF (Ne„t1ve Slope) 
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TTL RFrFRJTNrF 




VARIABLE REFERENCF 
Rl 



SIJ.EVEL 1 



lEVEL 2 



Nni ItSED 



I 



BOARIJ IIANDLI. 



5LSL0PE 1 (Jl-T) 

SLSLOPE 2 (Jl-R) BOARD FINGERS 

HilLUSED 



1 



ii-4178 



. ' Figure 5.7 

SLOPE/REFERENCE LEVEL SELECTOR SWITCHES AND CONTROLS 

^BrON^TOGETHER) ""^ ' ^"^ ^"^^^"" ^ «"° ^ SHOULD NOT 
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6.2.1 



CHAPTER 6 
TESTING 



6.1 FQulpment and System Requ^>em^^ ^^^^^^ ^^ ^^^ 0^2769 

. i:a?:??;e^Sirce aM 
software diagnostic J^J.^^^J^^^^l^'^^Sap^r Tape for minimum. 
provided in rL'^fsf n Lst°ems irVirp^Disks for more 
Torhis lEat ^RT^lf sJlt'^^^he^systeS^i^^^ 
requirements for this software are given below. 

jsPQ023 Svs tpm Requirements 

^11^(15 1-11) processor. ECO #10 or greater 

or 
KDU-HA {LSI-11/2) processor 

S^rlTlSleffarelt Standard DEC console address 
'DrtrTrrnsla?forDT2769 Real-Time Clock 

KD?1- ' F (LSl -11) processor. ECO #10 or greater 

or 
KDU-HA (LSI-11/2) processor 
^ Minimum of 3^words. RAM ^^ ^^^^^^^^ ^^^ ^^^^^^^ address 

D^EcTclmpat^bU duaifioppy disc drive system 
RT- 11 operating systfem (Version 2 or Version 3) 
Bata TrSnslatiSn DT2769 Real-Time Clock board. 

Test EQuipent Requ irements 

lOMHz or greater bandwidth oscilloscope. 

fading SP0023 From Paper Tape ^^ ^^^^ ^^^, 

^P0023 is supplied in PDH-ii aosoiutc iwauc *-Lon- 

release into memory the following steps must be taken. 

1. Load the LSI-11 absolute loader (see DEC documentation for 
information on this). 

2. Place the paper tape in the paper tape reader. 
3 Start the absolute loader at location XXX500 where XXX is 

' detemined by the following table: 

^Y<;TFM MEMORY SIZE XXX 

Sic 037 

12K 057 
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CHAPTER 6 
(Continued) 

SYSTEM MEMORY SIZE XXX 
m 1J77 

20K 117 

24K 137 

28K or greater 157 

Following this procedure will cause SP0023 to be loaded into memory 
and executed. 

the $l>0023 diskette contains an RT-11 memory image file called 
SP0024.SAV. This is a linked and executable version of SP0023. 
To load and execute SP0023 the user should boot up RT-11 in the 
usual way with the system disk in drive 9- When RT-11 comes up 
the user should insert the SP0023 disk Into drive 1 and type the 
following comnand string to the RT-11 monitor; 

.RUN DX1:SP0023 (Return) 

This will cause SP0023 to be loaded and executed, at this time the 
SP0023 monitor will have control of the system and RT-11 will be 
flushed. 

iP0023 is a stand-alone software diagnostic package that allows the 
user to test Data Translation's dual-height series of LSI-11 interface 
cards. SP0023 does not need RT-11 once it has been loaded and in fact 
it flushes RT-11 from the system after it has loaded. To allow the 
user to control the testing procedure a monitor has been included in 
SP0023 that interfaces to the user. When SP0023 is brought up this 
monitor is automatically entered. On start up the resident monitor 
prints out the directory of the various Data Translation interface 
boards that can be test by SP0023 followed by the monitor prompt 
character ">" (a right angle-bracket). At this point the user 
should set the desired model number to be tested using the 
MODEL connand, for example 

>M (Space) DT2769 (Return) 

would set up SP0023 to test the DT2769 Real-Time Clock. The 
monitor would then invoke all the necessary initialization routines 
to test this board and confirm the board model by printing out a 
confirmation message followed by the default base and vector 
addresses that will be used. These base and vector addresses 
have been preset at the factory and need not be changed. If 
for some reason however a change in the base or vector address 
is required the user can modify locations 542(base address) and 
544( vector address) to the new address. In order to easily 
facilitate this change the SP0023 monitor also has some subset 
capabilities of ODT. In particular the user can use the slash and 
back-slash characters to open and modify memory locations just as in 
ODT. Therefore if the user needs to change any location he should 
type the address followed by a slash (/) or back-slash (\), the 
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(Continued) 

monitor will then open that location Just as In ODT. The user 
can roll up or down sequentially In memory by using the line 
feed or carat (^) keys. The SP0023 monitor is reentered from 
the ODT mode by typing a carriage return. Like ODT a memory 
location will only be modified if a valid octal number is 
typed before any of the ODT terminator characters. For 
example to change the base and vector address of the 
DT2769 tests one would type: 

> 542/170420 170430 (line-feed) 
^000544/000440 400 (return) 

to change the base address to 170430 and vector address to 400. 
Note that this change is only temporary and the default addresses 
will be reloaded if the model number is retyped or of SP0023 is 
reloaded. In addition to these comnands the SP0023 test executive 
allows the user to ask for the model directory, to start tests, to 
loop or halt on tests or even to reboot RT-11. The commands 
available to the user under the SP0023 test executive are listed on 
the following page. 

Example: User wants to run a scope loop on Test 2 because an error 
is encountered. Type: 

>ILT (Space) 2 

In this case the program will loop on Test 2 and inhibit error 
printouts. 

If a test is run and no errors occur the test will return to the 

srvuLO i;uiiiiiaiiu levci mbiiuub anj wbiK^i niwjrf«a«--" •• ■■«'..-.-. , -•• 

error does occur then the test will print out the test number 
and error code. The user may look up the meaning of each error 
code in the programming listings given in Appendix A. 

6.4 Test Descriptions ^ ^ 
All descriptions of the tests and the set up requirements needed 
for any particular test are described in detail in the program 
listings at the beginning of each test. 

6.5 SP0023 Program Description 

SP0023 consists of two groups of tests. The first group contains 
24a tests which test all the logic of the interface board. These 
tests contain scope loops for debug purposes and will provide an 
error message if a problem exists. The second set of tests, test 
the operation of the Schmitt Triggers and require some special 
interconnections before each test is run, consult the test 
descriptions preceeding each of these tests to determine the 
required external set up. 

A listing of all the tests for testing DT2769 can be found at the 
beginning of the program listings. 

Note, that the user can run all the logic test (1-24) by using the 
monitor ALL command. Tests 25-28 however must be run individually. 
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C0»»1AND 
ALL 

BOOT 

DIRECTORY 



FUNCTION 



Runs ill logic tests that are present 
for the current device. Generates an 
error If there 1$ no current device. 

Jumps to the standard hardware boot- 
strap (173^00). Generates an error 
if there Is no bootstrap present. 

Displays the contents of the current 
directory. Generates an error If 
there Is no current directory. 



EXIT 

MODEL (space) 

MODEL (space) DTXXXX 



Halts the processor 

Displays the parameters associated with 
the current device. Generates an error 
If there Is no current device. 

Searches the current directory for the 
given model nunber. If found, makes 
that model the current device. Generates 
an error of there Is no current directory 
or If the model number can not be found. 



TEST (space) 

TEST (space) <niinber> 



Runs the last test executed 
Runs the Indicated test 



Test Command prefixes - The following coninand prefixes are to be used with 
the TEST comnand to control the execution of the various tests. 



R 
L 



I 



COMMAND PREFIXES TO TEST EXECUTION COMMANDS 

(TEST command only) repeat this test continuously 

loop on this test If an error is 
detected 

halt test stream if an error is 
detected 

Inhibit error printout 



A control C will terminate any test. 
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(Continued ) 

e 6 Req uirements to Run Di agnostics 

the LTC rate (error code 17 mode = 71). 

The user should also avoid using DT2769 on «" extender card 
because in certain backplane configurations the Bus Logic Chips 
do not function properly (due to additional capacitive and in- 
SSctive effects) and the board will not operate properly. 

Note- Mhen running the diagnostics (SP0023), the user must 
Slg'sure thStSl? the Schmitt Trigger control switches (near 
wnnector) are in the "OFF" or open position If the diagnostic 
<c run with anv or all switches in the closed or ON position 
Ihe SUng ofthe bSard will change due to events occurring at 
different edges which in turn will cause the diagnostics to 
fllleirrepo?? a viriety of errors. After having checked out 
the board with the diagnostics, the user can then set the 
Schmm Trigger control switches as required and program the 
operation as required. 
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APPENDIX A 
SP0023 SOFTWARE LISTINGS 
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APPENDIX B 
DT2769 CIRCUIT SCHEMATICS 



?3 



769 TST-11 MODULE 
LE OF CONTENTS 



MRCROV03. 828 9- JfiN-79 12:12:40 



2- 

3- 

4- 
4- 
4- 

5- 
7- 
7- 
8- 

9- 

10- 
11- 

12- 

12- 

14- 

16- 

17- 

18- 

19- 

20- 

21- 

22- 

24- 

26- 

28- 

29- 

30- 

30- 

30- 

31- 

32- 



o 

1 

1 

1 

11 

1 
1 

9 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
11 
25 

1 

1 



uENERRL INfoRMHTION 

TEST PflRfiMETER BLOCK <TPB> 

CSR BIT DEFINITIONS 

INITIflLIZflTION 

DISPLflV PftRflflETERS 



IIUWCL. 



TEST I NG I NFORflM 1 1 ON 



ERROR REPORTERS 

SWITCH PACK S3 CONFIOURftTION 

TEST 1: BRPLV FROM fiLL REGISTERS 

TEST 2: CHECK CSR R/U BITS 

TEST 3: BVTE OPERRTION OF CSR 

TEST 4: BUFFER PRESET REGISTER BITS 

TEST 5: BINITL ACTION 

TEST 6: CLOCK COUNT REGISTER 

TEST 7: CLOCK STATE TRANSITIONS 

TEST 11: CLOCK COUNTING. MODE 8 
TEST 12: CLOCK COUNTING. MODE 
TEST 13: CLOCK COUNTING. MODE 1 
TEST 14: MAINTENANCE ST2 
TEST 15: INTERRUPT ON OVERFLOW 
TEST 16: INTERRUPT ON ST2 
TEST 17: FLAG OVERRUN BIT 
TEST 20; OSCILLATOR 
TEST 21: FREQUENCV DIVIDERS 
TEST 22 MODE 2 OPERATION 
TEST 22: MODE 3 OPERATION 
TEST 24; END OF LOGIC TESTS 
TEST 25: ST2, STl OUTPUTS 
TEST 26; OVERFLOW OUTPUT 
TEST 27; ST2 OUT TO STl IN 
TEST 30; STl OUT TO ST2 IN 



2769 TST-11 MODULE MACRO V03. 826 9-JRN-79 12:12:46 PRQE 1 



1 
2 
3 
4 
5 900000 

e 

7 
8 
9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 



.LIST 
. ENRBL 
. TITLE 
. I DENT 
. PSECT 
NLIST BIN 



TTM 

LC 

DT2769 TST-11 MODULE 

/'V02 00/^ 
DT2769 



. SBTTL GENERftL INFORMATION 

rnPVRIGHT <C> 1979. DATA TRANSLATION INCORPORATED. ALL 
R?GHTS RESERVED NO PART OF THIS PROGRAM OR PUBLICATION 
Sa5 BE REPRODUCED WITHOUT THE PRIOR ^^llll^^^'lll^!' 
OF DATA TRANSLATION INCORPORATED, 4 STRATHMORE ROAD> 

NATICK. MASS 01760 

THE INFORMATION IN THIS DOCUMENT 'SfUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A 
COMMITMENT BV DATA TRANSLATION INCORPORATED, 

noTfi TPfiN^LRTION CANNOT ASSUME ANV RESPONSIBILITY FOR 
?2e USE SfANV PORTION OF THIS SOFTWARE FOR OTHER THAN 
US INTENDED DIAGNOSTIC PURPOSE IN CALIBRATING AND 
TESTING DATA TRANSLATION MANUFACTURED ANALOG AND 
DIGITAL INTERFACE BOARDS. 



VERSION 02-00 

JAWED WAHID 6-SEP-7e 
EDWIN KROEKER 9-JAN-79 

TUTQ pPQGRflM MODULE CONTAINS ROUTINES TO TEST AND 
JSLfBRA?ED?i MODEL DT2769 REAL TIME CLOCK SUBSYSTEMS 
fSr ?Se LSI-11 THIS MODULE IS DESIGNED TO OPERATE 
UNDER TST-11 SUPERVISION. 

. LIST BIN 



.1 

T2769 TST-11 MODULE MftCRO V03. 02B 9-JfiN-79 12:12:40 PAGE 2 



000060 TPB 



1 

2 
3 
4 

5 

6 000000 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 

17 000002 

18 000003 
19 

20 
21 

22 000004 

23 000016 

24 006614 

25 000026 

26 006024 

27 006636 

28 000634 

29 006646 

30 006044 

31 000656 

32 000054 

33 000060 

34 000064 

35 000070 

36 000074 

37 000100 

38 000104 

39 000110 

40 000114 

41 000120 

42 000124 

43 000130 

44 000134 

45 000140 
46 

47 



SBTTL TEST PftRflMETER BLOCK <TPB) 



; TEST-11 DECLflRflTION 

. MCflLL TSTll 
TSTll 



i TEST PflRRMETER BLOCK 
. NLIST BIN 
. WORD PftRRM 



. BVTE 


377 


. BVTE 


30 


; TEST ftDDRESS 


TABLE FOR US 


. WORD 


TESTl. PR7 


. WORD 


TEST2, PR7 


. WORD 


TEST3. PR7 


. WORD 


TEST4, PR? 


. WORD 


TEST5, PR7 


. WORD 


TEST6. PR? 


. WORD 


TEST7. PR? 


. WORD 


TEST10. PR? 


. WORD 


TESTll, PR? 


. WORD 


TEST12, PR? 


. WORD 


TEST13. PR? 


. WORD 


TEST14, PR? 


. WORD 


TESTIS. PR? 


. WORD 


TEST1&. PR? 


. WORD 


TEST17. PR? 


. WORD 


TEST20, PR? 


. WORD 


TEST21, PR? 


. WORD 


TEST22, PR? 


.WORD 


TEST23> PR? 


. WORD 


TEST24> PR? 


. WORD 


TEST25, 


. WORD 


TEST26. PR? 


. WORD 


TEST27, PR? 


. WORD 


TEST30, PR? 



; ADDRESS OF PRRftMETER 

; PRINT-OUT ROUTINE 

; RESERVED 

i • OF TESTS 



LIST 



BIN 



r2769 TST-11 MODULE 
>R BIT DEFINITIONS 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
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SBTTL CSR BIT DEFINITIONS 



100000 


i 
ST2F 


-BIT15 


040000 


INT2 


-BIT14 


020000 


ST2G 


-BIT13 


010000 


FOR 


-BIT12 


004000 


DIO 


•BITll 


002000 


MOSC 


■BIT10 


001000 


MST2 


■BIT9 


000400 


MSTl 


•BITS 


000200 


OVFLO 


-BIT7 


000100 


INTOV 


«BIT6 


000001 


GO 


»BITO 


000000 
000010 
000020 
000030 
000040 
000050 
000060 
000070 


RflTEO 
RflTEl 
RflTE2 
RATES 
RflTE4 
RATES 
RflTE6 
RRTE7 


»0 

-BIT3 

=BIT4 

«BIT2+BIT4 

-BITS 

-BIT3+BIT5 

-BIT4+BIT5 

-BIT3+BIT4+BIT5 


000000 
000002 

000004 
000006 


MODEO 
MODEl 
M0DE2 
M0DE3 


-0 

-BITl 

-BIT2 

-BITl-t«IT2 



; ST2 FLAG BIT 

; ST2 INTERRUPT ENABLE BIT 

; ST2 GO ENABLE BIT 

; FLAG OVERRUN BIT 

; DISABLE OSCILLATOR BIT 

; MAINTENANCE OSCILLATOR BIT 

; MAINTENANCE ST2 BIT 

i MAINTENANCE STl BIT 

; OVERFLOW BIT 

; OVERFLOW INTERRUPT ENABLE BIT 

; GO BIT 



>tL; 



.769 TST-11 
INITIflLIZRTION 

1 
2 

3 eeei44 

4 888156 



5 888156 



6 888164 

7 

8 

9 
18 
11 
12 
13 
14 
15 
16 

17 886166 

18 886212 

19 866216 
26 866226 

21 866222 

22 886246 

23 886252 

24 866254 

25 866256 
26 

27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 



MODULE HfiCRO V83. 82B 9-JfiN-79 12:12:48 PAGE 4 



865637 
866546 

178426 
866542 
812737 
866446 
866544 
860267 



813760 
860542 



813700 
800544 



86626; 



. SBTTL INITIflLIZflTION 

INIT: CLR 8#SWR ; CLEflP SWITCH REGISTFR 

urn J MA ^ajfi/i AttDcicc- ccT IIP CiQcc annpt-'cic. 

MOV #446. ©#VECTOR ; SET UP VECTOR 

RETURM ; RLL DONE 



. SBTTL DISPLftV PflRflMETERS 

; THIS ROUTINE DISPLAYS THE CURRENT SETTING 

i OF 'BASE' AND 'VECTOR'' ON THE SVSTEM CONSOLE 

i TERMINAL. 



PARRM : 



PRINT 
MOV 

0CT16 
CRLF 
PRINT 
MOV 

0CT16 

CRLF 

RETURN 



< BASE ADDRESS = > 

e#BASE. R0 ; GET BASE ADDRESS 

; DISPLAV 

<VECTOR ADDRESS = > 

e#VECTOR, R0 ; GET VECTOR ADDRESS 

i DISPLAV 
} ALL DONE 



. SBTTL MODEL TESTING INFORMATION 

THIS CODE MODULE CONTAINS THE ROUTINES NECESSARV TO 
TEST THE FOLLOWING DTI INTERFACE MODEL; 



868144' 
886660' 



12769 
T2769 



DT2769 REAL TIME CLOCK 

«=INIT 
«=TPB 



800260 

eeo324 
ee0:s26 

000330 
900332 



010100 
900207 



[2769 TST-11 MODULE 
iROR REPORTERS 



1 
2 
3 
4 
5 
6 
7 
8 
9 

19 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 



MACRO V93. 628 9-JRN-79 12:12:49 PflQt 5 
. SBTTL ERROR REPORTERS 

; THIS ROUTINE PROVIDES ERROR f^E^ORTING FOR BUS 
; TIME-OUT ERRORS <N0 BRPLV FROM INTERFRCEJ. 



900334 

900356 

900372 

900374 

000276 

900400 

900402 

900416 

000420 

900422 

900424 

900440 

900442 

900444 

900446 

900450 

900464 

900466 

990470 

900472 



NORPLV: PRINT 
MOV 
0CT16 
CRLF 
RETURN 



<N0 BRPLV WHEN ACCESSING LOCRTION > 

Rl R0 

; DISPLflV ADDRESS 

; DONE 



• THI^ ROUTINE PROVIDES ERROR REPORTING FOR '^E'^l^-'!^^.^. ^ 
; en ERRORS CONE OR MORE INCORRECT BITS IN R REGISTER. 



REG 



919100 



910200 



911600 
974200 



PRINTC CREGISTER ERROR> 
PRINT <ADDRESS: > 

R0 

Rl/RO 



090207 



PUSH 

MOV 

0CT16 

CRLF 

PRINT 

MOV 

0CT16 

CRLF 

PRINT 

MOV 

XOR 

0CT16 

CRLF 

PRINT 

POP 

0CT16 

CRLF 

RETURN 



i SAVE R0 

i GET ADDRESS 



<EXPECTED : > 
R2, R0 



<FOUND : 
<SP>.R0 
R2, R0 



<BITS: 
R0 



; GET EXPECTED VALUE 
; DISPLAV 



GET BAD BITS 
GENERATE SNAPSHOT 
DISPLAV 
FORMATTING 

GET ERROR BITS 
DISPLAV 



DONE 



TSI 69 


TST-11 


HODULE 


RROR REPORTERS 




1 






2 






3 






4 






5 






6 


800474 




7 


800524 




e 


000542 




9 


800544 




10 


800546 




11 


800564 


810200 


12 


800566 




13 


000570 




14 


000572 




15 


800602 


016100 
800002 


16 


800606 




17 


800610 




18 


000612 


800207 
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> CLOCK FUNCTION ERROR REPORTER 

; THIS REPORTER HANDLES SOME OF THE CLOCK FUNCTION 
; ERRORS (NOT COUNTING. DIVIDER ERRORS. ETC >. 

CLOCK: PR INTO <CLOCK FUNCTION ERROR> 



DISPLflV Re 

DISPLftV R2 

DISPLRV CURRENT BPR 

RLL DONE 



PRINT 


<LRST 


CSR: 


0CTi6 






TfiB 






PRINT 


<R(=ITE, 


MODE 


MOV 


R2. RO 




0CT8 






CR-LF 






PRINT 


<BPR : 


> 


MOV 


2<R1>. 


RCi 


0CT16 






CRLF 






RETURN 
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»-JMN-r» i«.*fc 



1 
2 
3 
4 
5 
6 
7 

e 

9 

10 
11 

12 
13 
14 
15 

16 000614 

17 000616 
16 000624 

19 000630 

20 000634 

21 000636 

22 000640 

23 000644 

24 000646 

25 000650 
26 

27 
28 
29 
30 
31 
32 

33 800652 

34 000654 

35 000656 

36 000662 



) 



. SBTTL SWITCH PACK S3 CONFIGURATION 

SWITCH PfiCK S3 MUST HAVE ALL SWITCHES IN THE OFF OF: 
OPEN POSITION FOR THE FOLLOWING TESTS TO EXECUTE 
PROPERLY. FAILURE TO SET S3 IN THIS STATE WILL 
CAUSE EXTRANEOUS ERRORS TO BE REPORTED 



SBTTL TEST 1: BRPLV FROM ALL REGISTERS 



; THIS TEST VERIFIES THAT THE INTERFACE SVSTEM RESPONDS 
i WITH A BUS REPLV SIGNAL DURING A BUS DAT 10 BUb CVCLt. 
i ALL REGISTERS AVAILABLE ON THE BOARD ARE CHECKED 



010602 TESTl 



010037 

000004 

013701 
000542 

005011 

062701 

000002 

005011 



2t: 



011603 3* 
010206 

000113 



; SAVE SP 

; SET UP TRAP TO 4 



; GET ADDRESS 

i DECLARE LOOP POINT 

; DAT 10 BUS CYCLE 

; NEXT REGISTER 

i DECLARE LOOP POINT 

; DAT 10 BUS CYCLE 



ERROR CODE 1 - BUS TIMEOUT 

; GET OFFENDING PC 

; RESTORE STACK 

; REPORT ERROR 

i C0NTir4UE TEST 



MOV 


SP. R2 


RELMOV 


«3*, RCi 


MOV 


R0> C-#4 


MOV 


0#BASE. Rl 


SCOPE 




CLR 


<R1> 


ADD 


«2, Rl 


SCOPE 




CLR 


<R1> 


EXIT 





MOV 


<SP>*R3 


MOV 


R2. SP 


ERROR 


1> NORPLY 


JMP 


<R3> 






769 
2 



TST-11 
CHECK 
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1 

2 
3 
4 
5 
€ 000664 

7 ee06?e 

8 800676 

9 800702 

10 000704 

11 800706 

12 000710 
12 000712 

14 000714 

15 000716 

16 800720 
17 

18 

19 

20 

21 

22 

22 

24 000722 

25 

26 000726 

27 00072G 

28 000722 

29 000724 

30 000726 

31 000740 
32 

32 

34 

35 

36 

37 

38 

39 000742 

40 

41 800746 

42 880750 
43 

44 
45 

46 800752 

47 880766 
48 



813701 
800542 

812705 
800012 
812402 
810202 
805102 

810211 
811100 
840200 
801002 



877522 



CSRBIT; 



. SBTTL TEST 2: CHECK CSR R/U BITS 

i THIS TEST CHECKS THE REflO/WRITE BITS IN THE CSR 
; BITS ARE CHECKED FOR BOTH SET AND RESET CRPRBILITV 



TEST2 : MOV 



8KBRSE. Rl 



RELMOV #CSRBIT/R4 



1* 



MOV 

MOV 

MOV 

COM 

SCOPE 

MOV 

MOV 

BIG 

BNE 



#12, R5 

<R4>+, R2 
R2, R2 
R2 

R2. <R1> 
<R1>,R© 
R2. R0 
2t 



; GET ADDRESS 

i GET BIT TABLE ADDRESS 

; NUMBER OF BITS 

; GET BIT 

; GENERATE MASK 

; DECLARE LOOP POINT 
ccn PTT 

i GET BIT 

; TEST BIT 

; SET - SKIP ERROR 



805002 2^ 

010211 
811100 
840200 
801402 



ERROR CODE 2 - BIT SET ERROR, CSR 

ERROR 2, REG ; REPORT ERROR 

R2 



CLR 

SCOPE 

MOV 

MOV 

BIC 

BEQ 



R2, CR1> 
<R1>,R0 
R2, R0 
3* 



INIT. TEST REGISTER 

DECLARE LOOP POINT 

CLEAR BIT 

GET BIT 

TEST BIT 

CLEAR - SKIP ERROR 



) *********i»c***i»e**.».**i|c*i»c*iHUe**Hc***it<*H«**l»e««t*i»ci|e*****i«cHe*i« 
i 

i ERROR CODE 3 - BIT CLEAR ERROR. CSR 

i 

) ****i»c*i»ei«ci»ci»ei»e*i»ci»ei|ci».*i»ci»c.«.**i»e*i»cjt.**i»c*******i|=H.*****,«c*,»e,»t*,t.,^ 



i 

3« 



ERROR 

SOB 
EXIT 



3/ REG 
R5, 1* 



; REPORT ERROR 

; LOOP UNTIL DONE 
; ALL DONE 



. NLIST BIN 

. WORD GO, BITl, BIT2, BIT3, BIT4, BIT5 
. WORD INTOV, DIO, ST2G, INT2 
. LIST BIN 



T2769 TST-11 MODULE 
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1 
2 
3 
4 
5 
6 
7 000776 
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. SBTTL TEST 3: BVTE OPERATION OF CSR 

I THIS TEST VERIFIES HIGH AND LOW BVTE OPERATION^ 
i INVOLVING THE CSR. 



8 001002 

9 001004 

10 001006 

11 001010 

12 001014 

13 001016 

14 001022 

15 001024 
16 

17 

18 

19 

20 

21 

22 

23 

24 001026 

25 

26 001032 

27 001034 

28 001036 

29 001040 

30 001042 

31 001046 

32 001052 

33 001056 

34 001060 
35 

36 

37 

36 

39 

40 

41 

42 

43 001062 

44 

45 801066 



013701 
800542 
805011 
005062 

112711 
177777 
011100 
042700 
100377 
074200 
001402 



TEST3 : MOV 

CLR 
CLR 
SCOPE 
MOVE 

MOV 
6IC 

XOR 

BEQ 



005011 

005002 
005201 

112711 
177777 
016100 
177777 
842700 
177601 
074200 
001402 



0#BASE, Rl 

<R1) 
R2 

#-1, <R1> 

<R1>,R0 
#<ST2F+377>. R0 

R2. R0 
It 



i QET ADDRESS 

; CLEAR CSR 

; INIT. TEST REGISTER 

; DECLARE LOOP POINT 

; SET R/W BITS 

; GET CSR AS WORD 

; IGNORE LOW BVTE 

; TEST BITS 

; OK - SKIP ERROR 



• ERROR CODE 4 - HIGH BVTE LOADED DURING 
'. R LOW BVTE OPERATION 

; ************************************************** 



ERROR 4> REG 



1« 



CLR 

CLR 

INC 

SCOPE 

MOVE 

MOV 

BIC 

XOR 
BEQ 



<R1> 

R2 

Rl 

#-1, <R1> 
=1CR1>.R0 



; REPORT ERROR 



CLEAR CSR 

INIT. TEST REGISTER 
POINT TO HIGH BVTE 
DECLARE LOOP POINT 
SET R/W BITS 

QET CSR AS WORD 



»<177400+OVFLO+GO>. R0 



R2. R0 
2* 



TEST BITS 

OK - SKIP ERROR 



! ERROR CODE 5 - LOW BVTE LOADED DURING 
; trcKur. i, ft HIGH BVTE OPERATION 






i REPORT ERROR 



2* 



EXIT 
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1 
2 

3 
4 

5 

6 801070 

7 901074 

8 901076 

9 001102 

10 001104 

11 001106 

12 001110 

13 001112 

14 001114 

15 001116 
16 

17 

16 

19 

20 

21 

22 

23 001120 

24 

25 001124 

26 001126 

27 001130 



013701 
800542 
805011 
062701 
000002 
805002 
805003 

810211 

011100 

074206 
001402 



805202 
077310 



. SBTTL TEST 4: BUFFER PRESET REGISTER BITS 

; THIS TEST VERIFIES THE OPERATION OF THE BUFFER PRESET 
; REGISTER UNDER ALL ftLLOWfiBLE BIT COMBINRTIONF. 

TEST4: MOV 8#BflSE.. Rl ; OET ADDRESS 

SET MODE 
BUMP POINTER 

IN IT. TEST REGlSTtR 
ITERATION COUNT 
DECLARE LOOP POINT 
It: MOV R2. <Ri:> i SET BITS 

GET BITS 
TEST BITS 
OKAV - NEXT STATE 



ERROR CODE 6 - BIT ERROR. BPR 

ERROR 6/ REG i REPORT ERROR 

} 
2t: 



MOV 


0#BASE.. Rl 


CLR 


<R1> 


ADD 


#2, Rl 


CLR 


R2 


CLR 


R3 


SCOPE 




MOV 


R2. <Ri:> 


MOV 


<Rl>.Re 


XOR 


R2, R0 


BEQ 


2t 



INC 
SOB 
EXIT 



R2 

R3. 1* 



NEXT STATE 
LOOP UNTIL DONE 



T2769 TST-11 HODULE 
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1 
2 
3 
4 
5 
6 
7 001132 
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. SBTTL TEST 5: BINITL ACTION 

; THIS TEST VERIFIES THftT THE BINITL SIQNftL CLERRS 
; THE PROPER CSR AND BPR BITS. 

i 



8 001136 

9 001140 

10 001142 

11 001146 

12 001150 

13 001152 
14 

15 
16 
17 

le 

19 

20 

21 

22 001154 

22 

24 001160 

25 001164 

26 001166 

27 001172 

28 001174 

29 001176 
30 

31 

32 

33 

34 

35 

36 

37 

38 001200 

39 

40 001204 



013701 
000542 
005002 

012711 
177777 

000005 
011100 

001402 



TESTS : MOV 

CLR 

SCOPE 

MOV 

RESET 

MOV 

BEQ 



0»6RSE. Rl 

R2 

#-1, <R1> 



<R1>.R0 
1* 



; QET ADDRESS 

; INIT TEST REGISTER 

; DECLARE LOOP POINT 

; SET BITS 

; CLEAR BITS 

; GET BITS 

; OKflV - ALL ZERO 



062701 
000002 

012711 
177777 

000005 
011100 

001402 



; 

i ERROR CODE 7 - BINITL DOES NOT CLEAR 

i CSR BITS 

i 

i 

i REPORT ERROR 

±*. ADD #2, Rl ; BUMP POINTER 

; DECLARE LOOP POINT 

; SET BITS 

; CLEAR BITS 

; GET BITS 

; OKRV - ALL ZERO 



l(titt*it.**i»c*i»e**i|c**i«ci«ci»ti»e**i«e*************»tc*************** 

ERROR CODE 10 - BINITL DOES NOT CLEAR 

BPR BITS 



ERROR 


7, REG 


ADD 


#2, Rl 


SCOPE 




MOV 


«-l. <R1> 


RESET 




MOV 


<R1>.R0 


BEQ 


2t 



1 



4ciie>Kitc>Hitcitc4'>«c4c>(c%i|c>|c>|i«>*e4e«>t(>((*t<>tc>«c>t'>t'>ttitci|c>«c>tiitti«ci«ci|c>teitcitc>«c>«ci«(i|e>|ei«eitcit(>«citciteit< 

ERROR 10, REG ; REPORT ERROR 

2*: EXIT i ALL DONE 



!769 
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MODULE 
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ST 6: 


CLOCK 


COUNT REGISTER 








1 
2 
3 










. SBTTL 


TEST 6: CLOCK 


COUNT REGISTER 






i 
i 


THIS TEST VERIFIES THAT THE 


BUFFER PRESET REGISTER 


4 






i 


CRN 


BE PROPERLV TRRNSFERRED 


TO THE CLOCK COUNT 


5 
6 
7 






} 


REGISTER 






001206 


013701 


i 
TEST6 : 


MOV 


0«BRSE. Rl 


i GET ADDRESS 






000542 












e 


001212 


010103 






MOV 


Rl, R3 


; GENERATE BPR ADORE 


9 


001214 


062703 
000002 






RDD 


«2. R3 




10 


001226 


005004 






CLR 


R4 




. ITERATION COUNf 


11 


001222 


005002 






CLR 


R2 




. INIT TEST REGISTER 


12 


001224 








SCOPE 






DECLARE LOOP POINT 


13 


001226 


005011 


1*: 


CLR 


<R1> 




SET MODE 


14 


001230 


010213 






MOV 


R2, <R3> 




• LOAD BPR 


15 


001232 


052711 






BIS 


#G0. <R1> 




TRANSFER TO CCR 






000001 












16 


001236 


052711 






BIS 


#<DIO+RflTE0+MODE2+GO>. <R1> 






004005 












17 


001242 


052711 

001000 






BIS 


#MST2/ <R1) 




18 


001246 


011300 






MOV 


<R3>>R0 


; GET CLOCK COUNT 


19 


001250 


074200 






XOR 


R2. RO 


; CHECK 


20 


001252 


001402 






BEQ 


2t 


; OKflV- SKIP ERROR 


21 
















22 








4citc>t:iK4:>»:4(%4<>»t)te>te4(4i)«t4:>«c>|(4e>t<4t)tcitcitcitc>|t)»c>tt>»c>tc>|(it:i«(l«()tc>«<>«c>|eitc>»!>«ti«c)tc)4t)»:)t:>|c>|<)|t)f: 


23 
















24 
25 
26 










ERROR CODE 11 - BIT ERROR. CLOCK COUNT 








I«catc4c>»c%>«e)»:ite)«c>te>|eitci»c>tt)f)|c>f>»c)tc«)«ci|c>|eitc)teiteifitc>tci|t)(citci«c4:>(c>|<i(c>tc4c>tc)«c>fif:it:>t!i»:i|c>^>»:^ 


27 
















28 


001254 








ERROR 


11, REG 


; REPORT ERROR 


29 
















30 


001260 


005202 


2t: 


INC 


R2 


; NEXT STATE 


31 


001262 


077417 






SOB 


R4, It 


i LOOP BACK 


32 


001264 








EXIT 
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1 
2 

3 
4 
5 
6 



e 

9 
10 
11 

12 

13 

14 

15 

16 

17 

le 

19 

2e 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



. SBTTL TEST 7 



CLOCK STATE TRANSITIONS 



t THIS TEST, USING MAINT STl, VERIFIES THAT THE CLOCK 
; CAN BE INCREMENTED PROPERLV. 

9#BASE. Rl 



001266 013701 TEST7: MOV 

000542 
001272 012702 MOV «1, R2 

000001 

001276 0050£a CLR R3 

001300 SCOPE 

001302 005011 1*: CLR <R1> 

001304 010361 MOV R3, 2<R1) 

000002 

001310 012711 MOV 

000061 

001314 052711 BIS 

000400 

001320 052711 BIS 

004005 

001324 052711 BIS 

001006 

001330 016100 MOV 

000002 

001334 074200 XOR R2, RO 

001336 001402 BEQ 2$ 



GET BASE ADDRESS 
INIT TEST REGISTERS 



DECLARE LOOP POINT 
CLEAR CSR 
LOAD BPR 



#<RATE6+MODE0+GO>, <R1> 

#MST1, <R1> ; GENERATE Sll 

#<DIO+RATE0+MODE2+GO>- <R1> 

«MST2> <R1> ; CLOCK TO BPR 

2<R1>/R0 i GOT IT 

; CHECK IT 

i OKAV - NEXT STATE 



001340 



001344 005202 2« 

001346 005203 

001350 001354 
001352 



l(.l|ei|ti«citci|<*i»ei»c***l|«i|c*itc*i#c*i|c**i»c.»e>»t*>tc**>«e*i»cif>«t*>f*i«c***>»!******4:* 

ERROR CODE 12 - CLOCK STATE TRANSITION ERROR 

ERROR 12, REG ; REPORT ERROR 

i NEXT STATE 
; IF ZERO THEN DONE 



INC 


R2 


INC 


R3 


ONE 


It 


EXIT 





I 
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1 
2 
3 
4 

5 

6 eei354 
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. SBTTL TEST 10: OVERFLOW BIT 

f THIS TEST VERIFIES THAT THE OVERFLOW BIT FUNCTIONS 
i PROPERLV IN MOOES AND 1. 



7 801360 

8 801362 

9 801364 



10 801372 

11 801376 

12 801402 

13 801404 
14 

15 

16 

17 

18 

19 

20 

21 801406 

22 

23 801410 

24 801414 
25 

26 
27 
26 
29 
30 
31 
32 
33 801416 



813701 
800542 

805011 
812761 
177777 
800002 
812711 
800061 

800400 
105711 
100401 



032711 
800861 
801401 



TEST10: MOV 

SCOPE 
CLR 

MOV 



MOV 

BIS 

TSTB 
BMI 



0«BRSE. Rl 



<R1> 

«-l, 2CR1> 



i GET ADDRESS 

i DECLARE LOOP POINT 

; CLEAR CSR 

; LOAD BPR 



«<RATE6+MODE0+GO>. <R1> 

•MSTl.. <R1> i GENERATE STl 



<R1> 
1* 



OVERFLOW SET''- 
VES - SKIP ERROR 



♦♦♦•ft********************************************** 
ERROR CODE 13 - OVERFLOW FLAG NOT SET 



1* 



ERROR 

BIT 

BEQ 



12 

#G0. <R1> 

2$ 



REPORT ERROR 
GO BIT CLEARED? 
VES - SKIP ERROR 



ERROR CODE 14 - GO BIT NOT CLEARED BV 

OVERFLOW IN MODE O 

ERROR 14 i REPORT ERROR 
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1 801420 




2* 


2 801422 


805011 




3 801424 


812761 
177777 
800002 




4 801432 


012711 
800063 




5 881436 


852711 
800406 




6 801442 


105711 




7 801444 


100461 




8 




/ 


9 




i ' 


16 




} 


11 




} 


12 




i 


13 




i 


14 




i 


15 801446 






16 




i 


17 001450 


032711 

800001 


3* 


18 001454 


801001 




19 




} 


20 






21 






22 






23 






24 






25 






26 






27 801456 






28 




i 


29 001460 




4$ 



SCOPE 

CLR 

MOV 



MOV 

BIS 

TSTB 
BMI 



<R1) 

#-1. 2<R1> 



; DECLARE LOOP POINT 
; CLEfHR CSR 
; LOFiD BPR 



»<RfiTE6+M0DEl-fG0>, <R1> 

tnSTl, CR1> ; GENERATE STl 



<R1> 
3* 



; OVERFLOW FLAG SFT? 
; VES - SKIP ERROR 



ERROR CODE 15 - OVERFLOW FLAG NOT SET 

♦♦♦***i|ci|ci»ei»ti«t***>»e***»»!*****>«'*>»'****«***i»e^c^i»c*i»cifit<i»e***i*cifi»! 

ERROR 15 ; REPORT ERROR 

BIT too.. <R1> ; GO BIT CLEARFD-? 
BNE 4* ; NO - SKIP ERROR 

ERROR CODE 16 - GO BIT CLEARED BV 

OVERFLOW IN MODE 1 

ERROR 16 ■' REPORT ERROR 

:: EXIT ' OLL DONE 
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1 
2 
3 
4 
5 
6 

7 

e 

9 

le 
11 

12 
13 

14 
15 
16 
17 
16 
19 



.SBTTL TEST 11: CLOCK COUNTING, MOOE e 

i THIS TEST VEIFIES THRT THE CLOCK COUNTS RT THE IMHZ, 
; lee KHZ. ieKH2> 1KH2. leeHZ, RND BEVENT RRTES 



eei462 
eei466 
eei472 
eei476 

601500 

001504 
801506 
801510 

801514 
801516 
801520 
801522 
801524 
801526 



20 801532 



21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 

34 

35 

36 
37 



801536 
001540 
001542 



013701 
800542 
812704 
800006 
812702 

800011 

810202 
852703 
804005 

805011 
805061 
800002 
810211 
805000 
877001 
811100 
810311 
852711 
801000 
805761 
800002 
001004 
105700 
100402 



TESTll: MOV 
MOV 
MOV 



It 



2f 



MOV 
BIS 

SCOPE 

CLR 

CLR 

MOV 
CLR 
SOB 
MOV 
MOV 
BIS 

TST 

BNE 

TSTB 

BMI 



t#BRSE, Rl ; GET RDDRESS 

•6/R4 ; ITERRTION COUNT 

IKRRTEl^MODEO+QO. R2 

R2, R3 ; GENERRTE SPECIRL CSR 

#<DIO+RRTE0+MODE2+GO>. R3 



'if- ■ ^»^.r-i rs/*i » k IT" 



<R1) 
2<R1> 

R2, <R1) 
R0 
R0. 2t 

<R1>/R0 
R3. <R1> 
•MST2. <R1> 

2<R1> 

3* 

R0 
3* 



/ DECLRRc. uuur fu i n i 

i CLERR CSF: 

; CLERR BPR 

i SET RATE 

; DfcLRV 

; SRVE CSR 

; RERD CLOCK 

; AFTER ST2^ 

; DID IT COUNT? 

i VES - CONTINUE 

i PERHRPS THERE WRS 

; OVERFLOW 



; *i|c.|ci»e**itci»c**i»eitei»ci»ci»:i«c**itt**«»'*>H******>«c******************* 

ERROR CODE 17 - CLOCK DIDN'T COUNT 

iM(4t>t(4<>t(4c4e4ut(4(4c«itc4>4t4tite4e4i4c4c4(4(it(iteitcit(itcit<ittitcit(i|citci»cite4c4cit(>«'it(i«ciic>tti*citcitcitci«c 



881544 

801550 

801554 

001560 
001562 
801564 



862702 

800010 

822702 
800061 
801773 
877433 



; 
3t 



ERROR 

RDD 

CMP 

BEQ 
SOB 
EXIT 



17. CLOCK 
•10. R2 



; REPORT ERROR 

; GENERRTE NEXT STRTE 



#<RRTE6+Q0>. R2 ; SKIP STl PRTE 

3« 

R4. 1* ; LOOP UNTIL DONE 



>T2769 TST-11 
PEST 12: CLOCK 

1 
2 
3 
4 
5 

6 001566 

7 001572 

8 001574 

9 001576 

10 001602 

11 001606 

12 001612 

13 001614 

14 001616 

15 001620 

16 001624 

17 001630 

18 001634 

19 001636 

20 001646 
21 

22 

23 

24 

25 

26 

27 

26 

29 001642 

30 

31 001646 



HODULE HftCRO V03. 02B 9-J«N-79 12:12:40 PAGE 17 
COUNTING. HODE 

. SBTTL TEST 12: CLOCK COUNTING. MODE 6 

; THIS TEST VERIFIES THAT THE CLOCK DOES NOT COUNT WHEN 
i THE STOP RATE IS SELECTED 



013701 TEST12: MOV 
000542 



005011 

005061 

000002 

012711 

000001 

052711 

000400 

005000 

077001 1* 

011100 

012711 

004005 

052711 

001000 

005761 

000002 

001002 

105700 

100002 



SCOPE 

CLR 

CLR 

MOV 

BIS 

CLR 
SOB 
MOV 
MOV 

BIS 

TST 

BNE 
TSTB 

BPL 



0«BRSE. Rl 



(Rl> 
2<R1> 



; GET RDDRE5.S 

; DECLARE LOOP POINT 

i CLEAR CSP 

; CLEAR BPP 



#<RATEO+MODEO+GO>, CR1> 

«MST1, (Rl> J GENERATE STJ 

1^0 ; WRIT 

RO. IS 

CR1>,R0 i SAVE CSR 

#<DIO+RATE0+MODE2+GO>, <R1> 



#MST2, <R1) 

2<R1> 

2f 
RO 
3« 



GENERATE ST2 

DID IT COUNT? 

VES - ERROR 

OVERFLOW? 

NO - SKIP ERROR 



i 
3» 



ERROR CODE 21 - CLOCK COUNTED WHEN STOP 

RATE WAS SELECTED 



ERROR 21, CLOCK 
EXIT 



; REPORT ERROR 



>TI 7 



769 TST-11 
13: CLOCK 

1 
2 
3 
4 
5 

7 801654 
e 801656 
9 801660 



10 001666 

11 001672 

12 081674 

13 001676 

14 001700 
15 

16 

17 

18 

19 

20 

21 

22 001702 

23 

24 001706 



nODULE HRCRO V03 82B 
COUNTING. MODE 1 



9-JflN-79 12:12:40 PAGE 18 



000542 



. SBTTL TEST 13: CLOCK COUNTING, MODE 1 
; 

i THIS TEST VERIFIES THRT THE CLOCK WILL COUNT IN 
; MODE 1. 



I b^M 1^ : MOV 



805011 

012761 

±77777 

800002 

012711 

800013 

005006 

077081 1* : 

105711 

100402 



SCOPE 

CLR 

MOV 



MOV 

CLR 
SOB 
TSTE 
BMI 



0#BRSE. Rl 



<R1> 

#-1, 2<R1> 



i GET RDDRESS 

; DECLARE LOOP pniNT 

; CLEAR CSR 

; LOAD BPR 



#<RATE1+M0DE1+G0>, <R1> 

; WAIT 



R0 
R0. It 
<R1> 
2t 



! OVERFLOW? 

; VES - SKIP ERROR 



ERROR CODE 22 - CLOCK DIDN'T OVERFLOW 
ERROR 22, CLOCK ; REPORT ERROR 

i 

2*: EXIT 



12769 
EST 14: 

1 
2 
3 
4 
5 
6 

7 
8 

9 

le 
11 

12 
13 
14 
15 
16 
17 
18 
±9 
20 
21 
22 
23 
24 
25 

26 
27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 



TST-11 MODULE HfiCRO V03. 828 9-JflN-79 12:12:48 PftGE 19 . 
: MRINTENRNCE ST2 

. SBTTL TEST 14: MRINTENRNCE ST2 
; 

} THIS TEST VERIFIES THAT BITS 15 RHD CRN BE 
; PROPERLV EXERCISED BV THE MRINTENRNCE ST2 BIT 
; 
801710 813701 TEST14: MOV 

800542 
801714 805011 
801716 812702 

100001 

801722 

801724 812711 

800061 

801730 052711 

001000 

801734 811100 
801736 074200 
801740 801402 



4iittitcitci|ci|ci|eit:i|et(ci|eitci|ci(citci(c>tei(citci(iiic>|citcitt)|ci|ci(e>tci(eitei(ti|ci(t«tei«citc>((i|titeitiatt)«citcitiitc4!it:if:it;)f: 

ERROR CODE 23 - ST2 FR I LED TO SET BIT 15 

Itil|e4ci«c>|:i(ci(citci^>«c>|ci|titci(ei|c4cit(i«cifcitcitci(citci(t>|t>|(ite)(ca(cit:>t<>l<>l<>t:>t'>«<4<>f()(c>f:>t<>f:>t:>tt>^)t:>t:>t<>t:>t^ 



MOV 


8«BRSE, Rl 


; 


GET RDDRESS 


CLR 


<R1> 


i 


CLERR CSF 


MOV 


#<ST2F-fG0>, R2 


i 


INIT. TEST REGISTER 


SCOPE 




i 


declare: loop point 


MOV 


#G0, CR1> 




; SET GO BIT 


BIS 


«MST2, <R1> 


i 


GENERATE ST2 


MOV 


<R1>,R0 


i 


GET CSR 


XOR 


R2, R0 


i 


TEST BITS 


BEQ 


1* 


i 


GOOD - SKIP ERROR 



001742 

001746 805011 1* : 
001756 012702 

100601 
001754 
001756 012711 

820066 
801762 852711 

801000 

881766 811180 
801770 874200 
801772 801402 



ERROR 


23. REG 


; 


REPORT ERROR 


CLR 
MOV 


<R1> 
#<ST2F+G0>, R2 


; 


CLERR CSR 


SCOPE 
MOV 


#ST2G, <R1> 


i 

i 


DECLRRE LOOP POINT 
ST2 GO ENE 


BIS 


#MST2, <R1> 


i 


QENERRTE ST2 


MOV 
XOR 
BEQ 


<R1>,R0 
R2. R0 
2t 


i 
i 
i 


GET CSR 

TEST BITS 

GOOD - SKIP ERROR 



801774 
882000 



2« 



4i4citci|ci(citei4citcitcilci(ci(ei«eitc>tci|ci|eitci«ci|citeiiei|e4ti|eitei(ei(eitci(citci4(i|c4c4c4t>|eit(i«ei«c4<i|(4'4cit:>«c)(ci|c4c>»i 

ERROR CODE 24 - ST2 FRILED TO SET GO BIT 

AND/OR CLERR ST2 GO ENRBLE 

ERROR 24, REG ; REPORT ERROR 

EXIT 



•Tf69 TST-11 HODULE MACRO Ve3. 826 
Ej r 15: INTERRUPT ON OVERFLOW 



9-JRN-79 12:12:40 PftQE 20 



1 
2 
3 
4 
5 

6 002062 

7 002006 

8 002010 

9 002014 

10 002022 

11 002024 

12 O02026 

13 002032 

14 002034 



15 002042 

16 002046 

17 002052 

18 002054 
19 

26 
21 
22 
23 
24 
25 

26 002056 

27 002060 
28 

29 002062 

30 002064 

31 002066 
32 

33 
34 
35 
36 
37 
38 

39 002070 

40 002072 
41 

42 002074 

43 002100 

44 002102 



CRTTI TPCT 4 «s • tklTCDd IC.T on riijc-cit-i «-.i i 

; 

; THIS TEST VERIFIES THAT THE CLOCK CRN INTERRUPT THE 

; PROCESSOR PROPERLV ON OVERFLOW 



013701 
000542 
005611 
013703 
000544 

010013 
005064 
012705 
000340 

012761 
177777 
000002 
012711 
000161 
052711 
006406 
105711 
100402 



006416 

106404 
006246 
106405 



000403 
062706 

000004 

005011 



TESTIS: MOV 

CLR 
MOV 



9#8RSE/ Rl 

<R1> 
©«VECTOR> R3: 



RELMOV «2f , Re 

MOV R6, <R3> 

CLR R4 

MOV #PR7, R5 



SCOPE 
MOV 



MOV 

BIS 

TSTB 
BMI 



«-l, 2<R1> 



i GET ADDRESS 

i CLERR CSR 

; GET VECTOR RDDRESS 

; GENERRT^ ISR RDDRESS 

; SRVE 



i DECLRRE LOOP POINT 
; LORD BPR 



#<INTOV+RRTE6+MODE0+QO>, <R1) 
#MST1, <Ri> ; GENERRTE STl 



<R1> 
It 



; OVERFLOW SET? 
; VES - CONTINUE 



ERROR CODE 25 - OVERFLOW BIT NOT SET 



i 

1«: 



ERROR 
BR 

MTPS 

NOP 

MTPS 



25 
3f 

R4 

R5 



i REPORT ERROR 

; CAN'T CONTINUE 

; ENRBLE INTERRUPTS 

; WINDOW 

; DISRBLE INTERRUPTS 



J 4(i|e>t(itcit<iteitci|c>tcitcitcit(itet|citci|ci«ci|eitii|ci(citei«(i«ci((i((i«(4catei(t>|ci(ci«citci|ci|c«i|ei«ci|ei«ti|eifei(ci(ci(c>«ci(^ 
i 

ERROR CODE 26 - NO INTERRUPT ON OVERFLOW 
; 

i 

ERROR 26 ; REPORT ERROR 

BR 3* i CRN'T CONTINUE 

2$: 



3>: 



ADD 

CLR 
EXIT 



•4, SP 
<R1> 



i RESTORE STACK 
; CLEAR CSR 



T2769 
EST 16: 

1 
2 
3 
4 
5 
6 

7 
8 



TST-11 MODULE HftCRO V©3. 826 9- JRN-79 12:12:40 PRGE 21 
: INTERRUPT ON ST2 

. SBTTL TEST 16 : INTERRUPT ON ST2 



J THIS TEST VERIFIES THRT THE CLOCK CRN INTERRUPT THE 
; PROCESSOR PROPERLV ON RN ST2 PULSE 



CLR 
MOV 

ADD 



le 

11 

12 
13 

14 

15 

16 

17 

18 

19 

26 

21 

22 

23 

24 

25 

26 

27 

28 

29 

38 

31 

32 

33 

34 

35 

36 

37 

38 

39 

48 

41 

42 

43 



002104 013701 TEST16: MOV 

800542 
802110 805811 
802112 813703 

800544 
802116 06270K 

808064 
802122 

802136 816613 
802132 805064 
802134 812705 

806346 
802140 
802142 812711 

840061 
802146 852711 

801066 
002152 805711 
002154 100462 



9»BRSE. Rl 

<R1> 
»#VECTOR. R3 

«4. R3 



RELMOV #2*. Re 



MOV 
CLR 
MOV 

SCOPE 
MOV 

BIS 

TST 
BhI 



Re. CRK) 
R4 
#PR7. R5 



i OET ADDRESS 

; CLEAR CSR 

i OET VECTOR RDDRESS 

; RDJUST VECTOR 

i GENERATE ISR RDDRESS 

; SAVE 



i DECLRRE LOOP POINT 
#<INT2+Q0>> <R1> ; LOAD CSR 



#MST2, <R1> 

<R1> 
IS 



GENERATE ST2 

ST2 SET? 

VES - CONTINUE 



ERROR CODE 27 - ST2 NOT SET 



002156 
802166 

802162 
002164 
802166 



800418 

106404 
800240 
106405 



If 



ERROR 
BR 

MTPS 

NOP 

MTPS 



27 
3* 

R4 

R5 



i REPORT ERROR 

; CAN'T CONTINUE 

i ENABLE INTERRUPTS 

; WINDOW 

; DISABLE INTERRUPTS 



; ************************************************** 

J ERROR CODE 30 - NO INTERRUPT ON ST2 

; ***^i********************************************** 



802170 
802172 

882174 

802200 
802202 



880403 

862706 
006664 
805011 



2« 



3S 



ERROR 
BR 

ADD 

CLR 
EXIT 



30 
3* 

#4, SP 
CR1> 



i REPORT ERROR 

; CAN'T CONTINUE 

; RESTORE STACK 

i CLEAR CSR 



I: 



[>tj769 
TEST 17 

1 
2 
3 
4 

5 
6 

7 
8 
9 

le 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

26 

27 
28 
29 
38 
31 
32 
33 
34 
35 
36 



TST-11 HODULE HftCRO Ve3. 828 9-JRN-79 12 : 12 : 48 PRQE 22 
; FLRG OVERRUN BIT 

. SBTTL TEST 17: FLRG OVERRUN BIT 

i THIS TEST VERIFIES THRT THE FOR BIT IN THE CSR 
; OPERATES PROPERLV. 



882204 813781 TEST17 : MOV 

880542 
882210 SCOPE 

882212 805011 CLR 

882214 812711 MOV 

800001 
882220 852711 

80100G1 
802224 852711 

801000 
882230 832711 

118000 
882234 881881 



8«BASE. Rl 



<R1> 
#G0. <R1> 



; GET RDDRESS 

; DECLARE LOOP POINT 

i CLEAR CSF: 

; SET GO BIT 



#MST2. <R1> ; 

#MST2, <R1> ; 

«<F0R+ST2F>, <R1> 



GENERATE ST2 
GENERHTE ANOTHER 



BIS 
BIS 
BIT 
BNE 1* i VES - SKIP ERROR 

*i|(i(ei«ci»ci((atci«Ci»:4ci«c4c>teittitc>|ci|ci|ci|ci|ci(ci|ci|c4ci(ci(ea(ei(ctt(4ti|ci(cifitci(c>4ci«c>fitt>iiitci«e)«ei|taf>t!i«c>tci|c^ 



802236 

} 

802240 842711 1* : 

800001 

882244 852711 

800001 

882250 832711 

110000 

882254 881401 



882256 



ERROR CODE 31 - FLAG OVERRUN BIT/ST2 FLAG 

NOT SET AS EXPECTED 

ERROR 31 ; REPORT ERROR 

BIC #00. <R1> ; CLEAR GO BIT 

BIS #G0. <R1> ; SET GO BIT 

BIT #<F0R+ST2F>, <R1> 

BEQ 2* ; GOOD- SKIP ERROR 

l|ci|ti(ci«ci(ci((itci|ci|citei(ci|ei«ci|ci^i(c>|ti(eiteitc>tei|cifi|(i|citeitci<ci«ci«ci|ci|(itci|eitt4ci|Eitei|ei|ci(titeitci(c)4ci|ci|ci(ei^ 

ERROR CODE 32 - FLAG OVERRUN BIT/'ST2 FLAG 

NOT CLEARED BV GO BIT 

ERROR 32 > REPORT ERROR 



2769 
•ST 17 

1 
2 
3 



TST-11 MODULE MACRO V03. 828 
: FLAG OVERRUN BIT 



9-JRN-79 12:12:40 PRGE 23 



€ 
7 
6 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



002260 

002262 005011 

002264 012761 

177777 

000002 
002272 012711 

000663 
002276 052711 

000400 
002302 105711 
002304 100402 



2« 



SCOPE 

CLR 

MOV 



MOV 

BIS 

TSTB 
Btll 



<R1> 

#-1, 2<R1> 



; DECLARE LOOP POINT 
; CLFRR CSP 
i LORD BPP 



#<RRTE6-»-M0DEl+00>» <R1> 

#MST1, <R1> ' OENERflTE STl 



<R1> 
3* 



OVERFLOW SET? 
VES - CONTINUE 



ERROR CODE 33 - OVERFLOW BIT NOT SET 



002306 

002310 000412 

002312 032711 

0i000e 

002316 001401 



3* 



ERROR 
BR 

BIT 

BEQ 



33 

5» 

#FOR, <R1> 
4» 



REPORT ERROR 
CRN'T CONTINUE 

FOR BIT SET? 
NO - CONTINUE 



32 

33 

34 

35 

36 

37 

36 

39 

40 

41 

42 



002320 
002322 
802326 
002332 



052711 
000400 
032711 
010000 
001001 



ERROR CODE 34 - FLAG OVERRUN BIT SET WHEN 
ERROR CODt S'* ^^ SHOULDN'T BE 

ERROR 34 ' ^^^^^' ^^^^^ 

U: BIS ♦MST1.<R1> > GENERRTE STl 



BIT 
BNE 



♦FOR. <R1> 
5* 



FOR SET? 

VES - SKIP ERROR 



002334 
002336 



; ERROR CODE 35 - FLBG OVERRUN BIT NOT SET 

ERROR 35 ' "E"'""" ^"'"^ 

5«: EXIT 



tI. 



'69 TST-11 HODULE 
EST 20: OSCILLATOR 



i 
2 
3 
4 
5 
6 
7 002340 

6 002344 

9 002350 

10 002354 
li 002356 

12 002360 

13 002364 

14 002370 

15 002372 

16 002374 

17 002376 

18 002400 

19 002402 

20 002406 

21 002412 

22 002414 

23 002416 
24 

25 
26 
27 
26 
29 
30 
31 
32 002420 



013701 
000542 
012702 

000011 

012703 
004015 

005011 
005061 

000002 

012711 
004000 
050211 
005000 
077001 
011100 
010311 
052711 

001000 

005761 
000002 
001002 
105700 

100001 



MRCRO V03. 020 9-JflN-79 12:12:40 PRQE 24 



.SBTTL TEST 20: OSCILLRTOR 

I THIS TEST VERIFIES THRT CSR BIT 11 DISfiBLES THE 
i INTERNRL OSCILLRTOR, RND THAT THE MRINTENRNCE 
: ncrii I QTnP RTT FUNCTIONS PROPERLV. 



TEST20: MOV 

MOV 

MOV 

SCOPE 

CLR 

CLR 

MOV 

BIS 
CLR 
I* : SOB 
MOV 
MOV 
BIS 

TST 

ONE 

TSTB 

BPL 



»#BRSE,R1 i GET BDDRESS 
#<RRTE1+M0DE0+G0>> R2 
#<DIO+RRTEl+M0DE2+G0>/ R3 



<R1> 
2CR1> 

#DI0> <R1> 

R2, <R1> 
RO 

RO, 1$ 
<R1>,R0 
R3, <R1> 
#MST2, <R1> 

2<R1> 

2$ 

R0 
3* 



; DECLRRE LOOP POINT 
; CLERR CSR 
; CLERR BPR 

; DISRBLE OSCILLRTOR 

; TRV TO COUNT 
; WRIT 

; GET CSR 

; RERD CLOCK 

; QENERRTE ST2 

i SHOULD BE ZERO 

i OOPS, ERROR 

i CHECK OVERFLOW TOO 

; GOOD - NOT SET 



ERROR CODE 36 - CLOCK COUNTED WITH INTERNAL 

OSCILLRTOR DISRBLED 



ERROR 36 ' REPORT ERROR 



2« 



T2769 TST-11 HODULE 
EST 20: OSCILLfiTOR 



MfiCRO V83. 82B 9-JRN-79 12 : 12 : 48 PAGE 25 



1 802422 




J»: 


SCOPE 




; 


DECLRRE LOOP POINT 


2 802424 


805011 




CLR 


<R1> 


; 


CLEftP CSR 


3 802426 


805061 

800002 




CLR 


2<R1> 


; 


CLERP BPP 


4 802432 


812711 
804000 




MOV 


#DIO. <R1> 


; 


DISRBLE OSCILLRTOR 


5 802436 


850211 




BIS 


R2, <R1> 


; 


TRV TO COUNT 


6 802440 


805000 




CLR 


R0 






7 80244^ 


852711 4$- : 


BIS 


#MOSC> <R1> 


; 


GENERATE STPOPE 




802000 












8 882446 


877003 




SOB 


R0, 4* 


/ 


LOOP BfiCK 


9 802450 


811100 




MOV 


<R1>.R0 


i 


GET CSR 


18 802452 


810311 




MOV 


R3, <R1> 


i 


RERD CLOCK 


11 802454 


852711 

801000 




BIS 


#MST2> <R1> 


i 


GENERATE ST2 


12 802460 


805761 

800002 




TST 


2<R1> 


} 


DID IT COUNT? 


13 802464 


801003 




BNE 


5* 


} 


VES - RLL DONE 


14 802466 


185700 




TSTB 


RO 


i 


OVERFLOW? 


15 802470 


180401 




BMI 


5« 


i 


JUST RS GOOD 


16 














17 




,ltltt^itc»tt^^t^^^i^^,tt^^^e^^^i^c^^i^,^t^i^i*^^>tt,ttHt>t(^i^^^^4'*>ti**4'>¥&>¥**:'^. 


18 














19 






ERROR 


CODE 37 - OVERFLOW 


BIT NOT SET 


20 














21 




**>♦< 


^t^>^:)^t>^l.^^^t^A 


^>tc>tcitc>te>«(>«<>|ei«ci«c>tt)*ci|eitc>|ci|eitc>te 


>t(>K 


i«ci|ci»!)tc>«ci»c>»catCi»C)«c>«t)»:)fii«t)tc>»!)t!>t<)f: 


22 














23 802472 






ERROR 


37 


/ 


REPORT ERROR 


24 


< 












25 802474 


1 


5*: 


EXIT 









69 
21 

1 
2 
3 
4 
5 
6 

7 

8 
9 

10 
11 

12 

12 
14 

15 

16 
17 

18 

19 
20 
21 
22 
23 

24 
25 

26 



27 
28 
29 
30 
31 
32 
33 
34 
35 



TST-11 MODULE MACRO V03. 628 
: FREQUENCV DIVIDERS 



9-JflN-79 12:12:40 PAGE 26 



. SBTTL TEST 21; FREQUENCV DIVIDERS 

; 

i THIS TEST VERIFIES THfiT THE ON-BORRD FREQUENCV DIVIDEk 
i ARE FUNCTIONING PROPERLV. THIS INSURES THE ACCURRCV OF 
; OF THE VARIOUS RATES. 



1* 



002476 013701 TEST21: MOV 

000542 
002502 
002510 012702 

000011 

002514 

002516 011305 

002520 016304 

000032 
002524 005011 
002526 005061 

000002 
002532 052711 

004000 
002536 050211 
002540 052711 2* 

002000 
002544 162705 

000001 
002550 005604 
002552 103372 
002554 011100 
002556 
002560 052716 

004005 
002564 
002566 052711 

001000 
002572 022761 

000001 

000002 
002600 001402 



0#BASE/ Rl 



; GET ADDRESS 



RELMOV #DIVTRB, R:< i GET TABLE ADDRESS 
MOV #<RftTEl+MODE0+GO>, R2 



SCOPE 

MOV 

MOV 

CLR 
CLR 

BIS 

BIS 
BIS 

SUB 

SBC 

8CC 

MOV 

PUSH 

BIS 

POP 
BIS 

CMP 



<R3>,R5 
2CR3>. R4 

<R1> 
2CR1> 

#DIO, (Rl> 

R2. <R1> 
«MOSC, <R1> 

#1, R5 

R4 

2f 

<R1>.R0 

R2 

#<DI0+M0DE2+G0>> <SP) 



DECLARE LOOP POINT 
GET LSW OF COUNT 
GET MSW OF COUNT 

i CLEAR CSR 
; CLEAR BPR 

; DISABLE OSCILLATOR 

; SET RATE 

; MA I NT. OSCILLATOR 

; COUNT 



; SAMPLE CSR 
; SAVE RATE 



BEQ 



<R1> 
#MST2.. CRD 

#1. 2<R1> 



3« 



i LOAD CSR 

; GENERATE ST2 

; CLOCK = 1? 



VES - SKIP ERROR 



002602 



ERROR CODE 40 - DIVIDER DIDN'T DIVIDE 
ERROR 40. CLOCK ; REPORT ERROR 



T2769 TST-11 MODULE MRCRO V03. 026 
EST 21: FREQUENCV DIVIDERS 



9-JflN-79 12:12:40 PAGE 27 



1 002606 




3$: 


SCOPE 






DECLARE LOOP POINT 


2 002610 


011305 




MOV 


<R3>,R5 




GET LSW OF COUNT 


3 002612 


816304 
880002 




MOV 


2<R3>/R4 




GET MSW OF COUNT 


4 002616 


162705 

800001 




SUB 


#1, R5 




SUBTRACT 1 


5 002622 


805604 




SBC 


R4 






6 002624 


805011 




CLR 


<R1> 




CLEAR CSP 


7 002626 


805061 

000002 




CLR 


2<R1> 




CLEAR BPR 


8 802632 


052711 

004000 




BIS 


«DIO, <R1> 




DISABLE OSCILLATOR 


9 002636 


050211 




BIS 


R2, <R1> 




SET RATE 


10 002640 


052711 

002000 


4*: 


BIS 


«MOSC, <R1> 




MA I NT. OSCILLATOR 


11 002644 


162705 

000001 




SUB 


#1, R5 




COUNT 


12 002650 


805604 




SBC 


R4 






13 002652 


102372 




BCC 


At 






14 802654 


811100 




MOV 


<R1>,R0 


i 


SAMPLE CSR 


15 802656 






PUSH 


R2 


i 


SAVE RATE 


16 002660 


052716 




BIS 


#<DI0+M0DE2+G0> 


, <SP> 




004005 












17 002664 






POP 


CRD 


i 


LOAD CSR 


18 002666 


052711 

001000 




BIS 


«MST2. <R1> 


i 


GENERATE ST2 


19 002672 


005761 

000002 




TST 


2<Ri> 


i 


COUNT = 0? 


20 002676 


001402 




BEQ 


5* 


i 


VES - SKIP ERROR 


21 




* 










22 




; 4c)«e>tcitci(citc%>((i4c«)fite>tc4ti|citc>|eitci(cite>«ci|ci(c>|t>tc4citci«(i«cifi(c><citc)|ci«cttei|c«f>tci|ei|citci(c4cifif>t:i|c)(^ 


23 




i 










24 




i 


ERROR 


CODE 41 - DIVIDER 


DIVIDED BV TOO 


25 




i 




LITTLE 


<EARLV> 


26 




i 










27 




; 4c4ei|ci|citcitci(ci»eitei|<itii(citei(c>Kitci|eitci|ci|ei|c4citei|eitcitii«ci(ei«ci|ei«eitii|ii|ti(ei|ci(ei|citcitiite>»ei|<itcitc^ 


28 




; 










29 002700 






ERROR 


41, CLOCK 


/ 


REPORT ERROR 


30 




i 










31 802704 


862703 

000004 


5»: 


ADD 


#4, R3 


/ 


BUMP TABLE POINTER 


32 002710 


062702 

800010 




fiDD 


#10, R2 


/ 


BUMP RATE 


33 002714 


822702 

000061 




CMP 


»<RRTE6+G0>, R2 




; DONE? 


34 002720 


801275 




BNE 


It 


; 


NO - LOOP BACK 


35 002722 






EXIT 








36 




; 










^"^ 




•roDi c- 


<-kp- ^** 


r% » ^ ^^1 Ik 1^ I ftrf-hi ■ >p— ^ 






^ * 




/ 1 f~I^^C^ 


wr jkS. 


DA 1 i^l.MJri 1 YFIL-UC^ 






38 




; 










39 




. NLIST 


BIN 








40 002724 


DIVTflB: 


. WORD 


11.0 


; DECIMAL 


10-1 


41 002730 




. MORD 


143,0 


; DECIMAL 


100 - 1 


42 002734 




. MORD 


1747> 


; DECIMAL 


1800 =1 ' 


43 002740 




. MORD 


23417, 


; DECIMAL 


10000 - 1 


44 002744 




. MORD 


103237 


, 1 ; DECIMAL 


100000 - 1 


45 






. LIST 


BIN 
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TE^T 22: HODE 2 OPERRTION 



1 

2 




• 




. SBTTL TEST 22: MODE 2 OPERRTION 


3 






THIS 


TEST USES THE MfllNTENflNCE OSCILLATOR AND THE 


4 
5 
6 882750 




I 


HftlNTENflNCE 


ST2 TO CHECK MODE 2 OPERRTION 


813701 


i 

TEST22 


MOV 


•#BftSE, Rl ; GET ftDDRES? 




880542 










7 802754 








SCOPE 


> DECLARE LOOP POINT 


e 802756 


805011 






CLR 


<R1> ; CLERR CSR 


9 802760 


805061 
800002 






CLR 


2<R1> ; CLEAR BPR 


10 802764 


812711 
804015 






MOV 


#<DI0+RflTEl+M0DE2+G0>> <R1> 


11 802770 


812700 
800024 






MOV 


#20. > Re ; DO 20 PULSES 


12 802774 


852711 


It: 


BIS 


#MOSC, <R1> ; GENERATE PULSE 




802000 










13 803800 


877003 






SOB 


R0. 1* 


14 803002 


852711 
801000 






BIS 


#MST2, <R1> ; SAVE COUNT 


15 803006 


822761 
800002 

800002 






CMP 


#2, 2<R1> ; COUNT ■ 2? 


16 803014 


801401 






6EQ 


2* ; VES - SKIP ERROR 


17 












18 






^f|^i^^t^(»tt****^tt>^'^>ti^c>^|^>^ittt*^*t>t'^t^ti>tt)^f>tl^^>^:^l)^.)^i^)^t>^(^,^t^^t>^^^.*^^4c^^.^^^^. 


19 












20 








ERROR 


CODE 42 - CLOCK DIDN'T COUNT 


21 












22 






>4t^t^t^i»ttttittit^ct^ii:^c^(^(,ti^c^^c^4:^c^c>^titct^iii^e^t^c^t^c4:tt!>t'>tt)t'>t'***>tt>¥**>t:*****>t' 


23 












24 803016 








ERROR 


42 ; REPORT ERROR 


25 












26 803020 


842711 


2t: 


BIC 


«ST2F, <R1> ; CLERR ST2 FLAG 




100000 










27 863024 


852711 
801000 






BIS 


»MST2. <R1> ; GENERATE ANOTHER ST2 


28 803030 


822761 
800002 
800002 






CMP 


♦2. 2CR1> ; COUNT STILL •= 2? 


29 003036 


801401 






BEQ 


3f ; VES - EXIT 


30 




i 








31 




i 


ttt^ti^^ttitm'tt>tt^t'¥*4(*>lt**^t»tc^(4t*>¥***4i>t'^'*>t'**'t'>¥*>^>t('¥>t'**>tt,'¥*>¥>t''tti¥i¥>t< 


32 




f 








33 




i 




ERROR 


CODE 43 - CLOCK WAS CLEARED WHEN 


34 




i 






IT SHOULDN'T HAVE BEEN 


35 




i 








36 




i 


^tlttm>*t>¥*>t'*>*'>k**>tt**^t^iltttti>tc^ctttt^i>tttte^c4c^)ic^i^t^tti^^t^i^e}tetlt>tt>tt)ti^e)tt)tc^t^c>tc^t,t: 


37 




t 








38 883840 








ERROR 


43 ; REPORT ERROR 


39 




I 








48 883042 




3« 


: 


EXIT 





T2769 
EST 23: 

1 
2 
3 
4 
5 
6 

7 

e 

9 

10 

11 

12 

13 
14 

15 



TST-11 MODULE HRCRO VC3. 828 9- JflN-79 12 : 12 : 40 PAGE 29 
: MODE 3 OPERfiTION 

. SBTTL TEST 23: MODE 3 OPERPiTION 



; THIS TEST USES THE MFlINTENftNCE OSCILLRTOR RND THE 
; MfllNTENRNCE ST2 TO CHECK MODE 3 OPERRTION 



<R1) 
2<R1> 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 

39 

40 



003044 013701 TEST23: MOV 

000542 

003050 SCOPE 

003052 005011 CLR 

003054 005061 CLR 

000002 

003060 012711 MOV 

004017 

003064 012700 MOV 

000024 

003070 052711 If: BIS 

002000 

903074 077003 
003076 052711 

001000 

003102 022761 

000002 
000002 

003110 001401 BEQ 2* 



•«BRSE. Rl 



; GET RDDRESS 

; DECLRRE LOOP POINT 

; CLERR CSR 

i CLERR BPR 



#<DI0+RRTE1+M0DE3+G0>, <R1) 



SOB 
BIS 

CMP 



»20. / Re 

»MOSC. <R1> 

R0. If 
#MST2, <R1) 

#2, 2<Ri> 



i DO 20 PULSES 

j GENERATE PULSE 

; SRVE COUNT 

; COUNT » 2? 

; VES - SKIP ERROR 



ERROR CODE 44 - CLOCK DIDN'T COUNT 



003112 



003114 042711 2f : 

100000 

003120 052711 

001000 

003124 005761 

800002 

003130 801401 



ERROR 

6IC 

BIS 

TST 

BEQ 



44 

#ST2F. <R1> 

•MST2. <R1> 

2<R1> 

3f 



REPORT ERROR 
CLERR ST2 FLRG 
GENERRTE RNOTHER ST2 
COUNT ■? NOW? 
VES - EXIT 



♦He*******************!*.**************************** 

ERROR CODE 45 - CLOCK WRSN'T CLEARED WHEN 

IT SHOULD HAVE BEEN 



1903132 
003134 



3f 






EXIT 



.1 RFPORT ERROR 



I 

Ti '69 TST-11 MODULE 
EST 24: END OF LOGIC 

1 

2 

3 

4 

5 

6 

7 663136 

6 

9 
16 
11 
12 
13 
14 



MACRO V63. 62B 
TESTS 



9-JflN-79 12:12:46 PAGE 36 



16 

17 663146 

16 663144 
19 663146 
26 663156 

21 663154 

22 

23 

24 

25 

26 

27 

26 

29 

36 

31 

32 

33 

34 663156 

35 663162 

36 663166 

37 663176 



38 663176 

39 863268 
46 663226 

41 663222 

42 663224 

43 663226 

44 663236 

45 663234 

46 663246 



613761 
666542 
665611 

612711 
661406 
660775 



613761 
666542 
612762 
666013 
665011 
612761 
177777 
666602 
616211 

616266 



662762 
666010 
642762 
177760 
666752 



. SBTTL TEST 24: END OF LOGIC TESTS 
; ■ 

i THIS TEST IS USED TO FORCE THE TST-11 SEQUENCER TO 
' f^ETURN TO COMMAND LEVEL, THE REMAINING TESTS REQUIkt 
; USER CONNECTIONS AND THUS MUST BE EXECUTED INDI VIDUftLL 

i 

TEST24: ESCAPE 



SBTTL TEST 25: ST2.. STl OUTPUTS 



; THIS TEST PROVIDES CONTINUOUS HIGH SPEED PULSES 
; ON THE ST2 AND STl OUTPUTS FOR MEASUREMENT AND 
' wB,;>tKvri I i«jr« wxin HN usuii-i-UdL-urt.. 



TEST25: MOV 



0#BASE. Rl 
<R1> 



; GET ADDRESS 



±t 



CLR <R1> ; CLEAR CSR 

KBEXIT ; SET UP KEVBOARD 

MOV «<MST2+MST1>. <R1> ; STROBE 



BR 



1« 



; LOOP BACK 



. SBTTL TEST 26 : OVERFLOW OUTPUT 

THIS TEST GENERATES CONTINUOUS HIGH SPEED PULSES 
ON THE OVERFLOW OUTPUT FOR MEASUREMENT AND 
OBSERVATION WITH AN OSCILLOSCOPE. EVERV TIME 
A CHARACTER IS TVPED. THE RATE SELECT FIELD IS 
INCREMENTED BV ONE. 



TEST26: MOV 
MOV 



6#BASE, Rl ; GET ADDRESS 
#<RATE1+M0DE1+G0>> R2 ; INITIAL RATE 



1« 



CLR 
MOV 



MOV 

PRINT 

MOV 

0CT8 

CRLF 

TTVIN 

ADD 

BIC 



BR 



<R1) 

#-1. 2<R1> 



R2. <R1> 
<RATE. MODE 
R2. R6 



*16. R2 
#177760, R2 
It 



i CLEAR CSR 
; PRESET BPR 



; SET UP OUTPUT 



« > 



i WAIT FOR CHARACTER 

i NEXT RATE 

; PREVENT CARRIES 

; LOOP BACK ' ' 



T2769 TST-11 MODULE 
EST 27: ST2 OUT TO STl 



1 
2 
3 
4 



MRCRO ve3. e2B 
IN 



9-JRN-79 12:iZ:4B PRoE 3i 



6 

7 

e 

9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 003242 

24 003246 

25 003250 

26 003252 

27 003256 

28 003262 

29 003266 

30 003272 

31 003276 



32 003304 

33 

34 

35 

36 
37 

38 
39 
40 

41 003306 

42 003310 



. SBTTL TEST 27: ST2 OUT TO STl IN 

; THIS TEST REQUIRES THAT SWITCH PRCK S3 BE SET 

i ftCCORDING TO THE FOLLOWING TRBLE : 

i 

i 



SWITCH 1 - OFF 

2 - ON 

3 - OFF 

4 - OFF 

5 - ON 

6 - ON 

7 - NOT USED 

8 - NOT USED 

THIS SELECTS TTL THRESHOLDS AND POSITIVE SLOPE FOR 
SCHMITT TRIGGER 1. 

REMOVE ftNV PREVIOUS JUMPERS RND JUMPER 

PIN Jl-SS <ST2 OUT> TO PIN Jl-VV <ST1 IN) 



013701 
000542 

005011 

005061 
000062 
012711 
000061 
052711 

001000 

012711 

000005 

052711 

001000 

022761 

000001 
000002 
001401 



TEST27: MOV 

SCOPE 

CLR 

CLR 

MOV 

BIS 

MOV 

BIS 

CMP 

BEQ 



ll»BRSE. Rl ; 

<R1> } 

2<Ri> i 

«<RRTE6+G0>, <R1> 

»MST2. <R1> ; 

»<M0DE2+G0>. <R1> 

#MST2, <R1) i 

•1, 2<R1> i 

1* i 



GET RDDRESS 

DECLRRE LOOP POINT 
CLERR CSR 
CLERR BPR 



QENERRTE ST2 

CHECK COUNTER 
CORRECT? 

VES - SKIP ERROR 



; *i|c*itcite**i|e**i»citci»ei»citti|c*****i»c*i4.*ite^e*******i»<i|e*.»ci|c**i»c***»»(**.»c* 

'i ERROR CODE 46 - STl WRS NOT RECEIVED, 

; IT SHOULD HAVE BEEN 

i 

46 ; REPORT ERROR 



1« 



ERROR 
EXIT 



m '69 TST-ll nODULE 
ELr 30: STl OUT TO ST2 



1 
2 

2 
4 
5 
6 
7 
8 
9 

le 
11 

12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 883312 



hRCRO V83. 82B 
IN 



9-JRN-79 12:12:48 PftGE 32 



. SBTTL TEST 38: STl OUT TO ST2 IN 

THIS TEST REQUIRES THRT SWITCH PRCK S2 BE SET 
ACCORDING TO THE FOLLOWING TFlBLE : 

SWITCH 1 - OFF 

2 - OFF 

3 - OFF 

4 - ON 

5 - ON 

6 - ON 

7 - NOT USED 

8 - NOT USED 

THIS SELECTS TTL THRESHOLDS AND POSITIVE SLOPE FOP 
SCHMITT TRIGGER 2. 

REMOVE RNV PREVIOUS JUMPERS RND JUMPER 

PIN Jl-UU <ST1 OUT> TO PIN Jl-TT <ST2 IN> 



24 883316 

25 883328 

26 883322 

27 883326 

28 883332 

29 883334 
38 

31 
32 
33 
34 
35 
36 
37 

38 882336 

39 883348 
48 

41 



813781 
888542 
885811 

812711 
888801 
852711 
888400 
805711 
180401 



TEST38: MOV 

CLR 

SCOPE 

MOV 

BIS 

TST 
BMI 



8#Bl=lSE.. Rl 

<R1> 

#G0, CR1> 

#MST1. <R1> 

<R1> 
It 



; GET ADDRESS 

; CLEAR CSR 

; DECLARE LOOP POINT 

/ SET GO BIT 

; GENERATE STl 

; ST2 FLAG SET? 

; VES - SKIP ERROR 



It: 



888881 



^p ^I ^C >fC 1^ IfC ^C ^C ^C IfC lf% Ift 9f( ifC IfC i^l^ifii^Mfit^l^l^t^i^lfit^i^i^i^i^i^i^l^W^l^i^ tfC IfC vfC IfC JfC)^ IfC t^ tfC tfClfClfC )fc 

ERROR CODE 47 - ST2 WAS NOT RECEIVED, 

IT SHOULD HAVE BEEN 

ERROR 47 i REPORT ERROR 

EXIT 

. END 



•T2769 TST-11 MODULE 
WIBOL TABLE 
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tRSE 


m eeo542 




12769 B 000144RG 


002 TESTIO 


e01354P 


002 


tIT0 


m eooooi 




LF - 000012 


TESTll 


O01462R 


002 


lITi 


■ 000002 




LPERR « 000002 


TEST12 


0O1566R 


002 


HT10 


m 002000 




LPTST ■ 000001 


TEST13 


O01650R 


002 


J I Til 


m 004000 




MODEO « 00000U 


TEST14 


001710R 


002 


JIT12 


m 010000 




MODEl » 000002 


TEST15 


002Oe2R 


002 


JIT13 


m 020000 




M0DE2 « 000004 


TEST16 


O02104R 


002 


JIT14 


» 040000 




MODES « 000006 


TEST17 


002204R 


002 


JIT15 


m 100000 




MOSC « 002000 


TEST2 


O00664R 


002 


JIT2 


m 600004 




MSTl « 000400 


TEST20 


O02340R 


002 


PA 1 ^ 

JIT3 


m 000010 




MST2 " 001000 


TEST21 


002476R 


002 


JIT4 


K 000020 




NEWFLG= 010000 


TEST22 


O027S0R 


002 


JITS 


m 000040 




NORPLV 00026OR 


002 TEST23 


O03O44R 


002 


3IT6 


B 000100 




ODTflCC= 000514 


TEST24 


O03136R 


002 


3IT7 


« 000200 




OVFLO = 000200 


TEST25 


00214OR 


002 


3IT8 


K 000400 




PflRfifl O00166R 


002 TEST26 


003156P 


002 


3IT9 


» 001000 




PR7 « 000340 


TEST27 


003242R 


002 


DLOCK 


000474R 


002 


RATEO « 000000 


TEST3 


000776R 


002 


2R 


m 000015 




RRTEl = 000010 


TEST30 


003312R 


002 


DSRBIT e00752R 


002 


RfiTE2 - 000020 


TEST4 


0Oi070R 


002 


CTRLC 


. 000003 




RATE3 = 000030 


TESTS 


001132R 


002 


CTRL I 


E 000011 




RflTE4 = 000040 


TEST6 


O01206R 


002 


DIG 


m 004000 




RftTE5 = 000050 


TEST7 


O01266R 


002 


[>IVTflB 002724R 


002 


RATE6 = 000060 


TPB 


0O0000R 


002 


ERRNUM^ 000521 




RFITE7 = 000070 


TSTflLL= 


000010 




FF 


e 000014 




RBUF = 177562 


TSTCSR= 


000500 




FOR 


B 010000 




RCSR = 177560 


TSTNUM= 


000520 




BO 


B 000001 




REG O00334R 


002 TSTONE= 


000040 




%j^/ — — — - 

HLTERR= 000004 




SPfiCE = 000040 


TSTSEQ= 


: 000020 




INHERR= 000106 




ST2F = 100000 


T2769 = 


: 0OO0OORG 


002 


INIT 


000144R 


002 


: ST2G = 020000 


VECTOR= 


= 000544 




INTOV 


. 000100 




SMR « 000540 


XBUF " 


= 177566 




INT2 


B 040000 




TESTl 000614R 


002 XC5R ' 


■■ 177564 




. ABS 


000000 
000000 


000 

001 










DT2769 902342 


002 










ERRORS DETECTED: 
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A^ •« 
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DATE 
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K*C- 



^^ 



KCO. 



K.r.c 
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££114. 
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K.rg 



ENG 




Tf«S IbAtE: 

J.W. |o>2fe-7f 



EP057 



SHT. 
I OF' 



TITLE: 

SCHEMATtC 

REAL-rmC CLOCK 

OT27€»9 



ISOE 



InWGNO Iff 

_nozoos7j|_H 



pe^ 



74174 



D6 
04 
03 
D2 
01 

Locsn i 



iMir 



II 
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D. B5 •» 

P| 43 

n* 


to 


• 3 


12 


■4 


3 


«i 




3 


7 






AC 


2 


9 


cu 

CM 





CTROVF 



. CSR5 

CSI»4 

, CSH 3 

CSR? 
CSRl 



C4 



CSR^ 




— ^<vl, — +5V 

A.-FK 



7412 3 



lO 



II 



.GOPlS 



.coplS 



-PLUP 2 



D7 



LDCSR I 



+ «v 



PWT 



^ 


SSBi 










a 


U4 









r\i2- 



R4to 

1FOA 



RQCTAM 



08 

LOCSR ?» 



09 
LDCSR2 

OIO • 
LDCSf?2 • 



A3 
7408 




7408 




'Ol740a 



CTROVFI2. 



12 




A3 \jj_j2 
1? I 74oe 



II 



INIT 
GOPL5 _SJ7402 




srr 

O 9 

C5 

747'^ 

cut 9 






lO 



LDCSR2 



Oil !i 

II 



D Q 

cue 
7474 

cut 

— tr 



13 



MNTSTI 
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